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Spectrum of Binary Star Epsilon Aurigae __ Spitzer Space Te IRAC ® IRS * MIPS A bS trac t: ging P g
The goals for these observations include: (1) compare eclipse
Context/methods: depths with prior eclipse data and disk SED/thermal structure Results: (1) IR eclipse depths appear similar to that observed
We report here on a series of observations of the enigmatic long period expectations, (2) confirm the re-appearance of CO absorption during the most recent (1983) eclipse, although evidence for post-
eclipsing binary € Aurigae during the transit of its companion's DISK during bands at and after mid-eclipse, associated with the disk, and (3) mid-eclipse temperature increase is present; (2) CO absorption
the eclipse interval 2009-2011, with near-IR spectra & photometry obtained seek evidence for any mid-infrared solid state spectral features returned 57 days after nominal mid-eclipse, but was not present at
with SpeX/IRTF, Spitzer/IRAC, mid-IR data: BASS/IRTF & at AEOS, from particles in the disk, seen during different portions of total mid-eclipse +34 days — narrowing the association with disk regions;
MIRSI on IRTF and MIRAC4 on MMT, along with archival data with eclipse. The results to date show that the infrared eclipse is less (3) the lack of solid-state features in 2006 Spitzer IRS and 2009
Denver's TNTCAM2 at WIRO, plus recent J&H photometry at Mt.Evans  deep than the optical one, and the implied disk temperature has MIRAC spectra suggests large particles in the disk. MIRAC
Observatory. begun to increase from 550K toward 1100K as eclipse progresses 0p§ervations on 22Dec2010 did not detect any signs of classic 10 um
past midpoint and heated portions of the disk come into view. silicates, thus far.
Material properties of the disk are consistent with large particles.

SpeX @ IRTF, 1-5 um, R ~1500 (ingress) BASS @ IRTF/AEOS
Epsilon Aurigae

Schematic of the
doubly irradiated disk
(Takeuti 1986). During
total eclipse, earth is 550K

to the far left in this

drawing (625 pc). The

disk is 8 AU diameter B:lm —> Fstar
and the F star is 18AU

from the B5V central star.

2008 Jan.27 (pre)
2009 Sep.10 (l) -~ ]
2009 Nov.4 (I-l) - -10
2010 Feb.24 (ll) - 3 10 -

FACTOIDS: Totality predicted to end April 2011
‘_ ; *Epsilon Aurigae: SB1 eclipsing binary, P=27.1 years
| *Eclipse duration: nearly 2 years (2009-2011)
*SED + interferometric imaging — system params:
* primary is an over-luminous F star [135R_& 310 4 M |

" dark secondary = BSV [5.9M [+ earth-mass disk,
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16230 and MIRSI photometry are being used to check the hypothesis
54800 54900 55000 55100 55200 55300 55400 55500 55600 .I RTF + S eX 1 _5 m R ~ 2000 . . . .
| PEA, H, that the disk has a higher temperature on the side facing the F
Result #2: Re-appearance of CO bands at 2.29 um Spitzer IRAC, ch.1,2 star, certainly in view during the 1990s and again coming back
A O TR *BASS (IRTF & AEQOS), 3-13 um, R ~500 Into view after mid-eclipse 2010, possibly evaporating solids.
appearance in € Aur at 2.29 um m‘\‘\w\ ‘ r%%%gi Egig i ‘M I RAC (MMTO), 8-13 !J,m, R -~ 500 . Comparing pre-eclipse vs in-eclipse Comparing Superior and Inferior Conjunctions
Since.mid eclipse Mﬂlf**uw \M\M"'\«\ SeF’h;ﬁ;l EE‘E‘E ‘_ .In the queue Gemlnl North IR SpeCtr, HSO v MLHSIEDD?!DBHI:IIHAGEUW :EE;TJHAWJ TNTCAM 1996 vs MIRSI 2007/08 B oy 0
(nomlnally 2010 AUQO1 ) \ el " 7 MIRACS :'MIHSI
. e R a4 - TNTCAM
t H‘"**‘mu The fine print: Confirmation of the disk signatures during eclipse with improved, modern . | H:ii;;& .
% k IR technology remains the key experiment as part of the ongoing Epsilon Aurigae 2009 ] . = :Iﬂﬂcwm-
i -2011 eclipse campaign [ http://www.hposoft.com/Campaign09.html |. Takeuti (1986) SR e .
argued that the rotating dark disk ($\sim$3 year orbital period) should bring newly . Y 3 2
heated material into view after mid-eclipse. The predicted disk temperature rises from ; » ! 0 £ 4
550K to 1100K or more, which optimally is seen in the near-infrared bands. Thus, we L w O B %4
e-10 - v seek to measure the photometric and spectroscopic facets of the disk with SpeX and
000000000000000000000000000000000000000000000 | o MIRSI during egress semester 2011A to sample the thermal changes, the appearance of $
sublimation fragments and continue to map disk structure asymmetry (bow to wake), that
Equivalent width trends for 3 lines in SpeX data: Brackett a emission remains 'hS clefarllly intdii'ateq by priOFtSpezfg:%Séc;Opic; StudE[eSI of ?O (Hinl<(ll_e antc)i Stimog ; 987 an;zl986
: : : - opefully starting in semester and neutral potassium (Lambert and Sawyer ;
appro>.(|r|r|1atgly. Constelmtt, tvﬁlle leglgg(e)g2 v at()jscérgu(;no St;treggth decllnedd, Leadbeater and Stencel 2010). In this way, modern model-making methods ( e.g.
e§p§CIa y auring eary. otall _y ( _ ), an i ands reappeare Whitney et al. 2004) can be applied to the excellent disk transect data being assembled Wavelength (microns) Wavelength (microns]
within 2 months of nominal mid-eclipse (2010 Aug. 01, RJD 55410). during this rare eclipse.

This work was supported 1n part by the bequest of William
Herschel Womble in support of astronomy at the University of
Denver, by NSF grant 1016678 and JPLL RSA 1414715 to the
University of Denver, by NASA ADP grant NNX09AC73G to the
University of Cincinnati, and by The Aerospace Corporation's
Independent Research and Development Program.

SELECTED REFERENCES
Hoard, D., Howell, S. and Stencel, R., 2010 Ap.J. 714: 549. Taming the invisible monster: system
parameters for

epsilon Aurigae from the far UV to the mid-IR. http.//arxiv.org/abs/1003.3694 .
Kloppenborg, B., Stencel, R., Monnier, J.D., Schaefer, G., Zhao, M., Baron, F., McAlister, H. A., ten
Brummelaar, T. A.,

Che, X., Farrington, C.D., Pedretti, E., Sallave-Goldfinger, P.J., Sturmann, J., Sturmann, L., Thureau,
N., Turner, N.,

and Carroll, S., 2010 Nature Letters 464, 870. Infrared images of the transiting disk in the epsilon
Aurigae system.

http.//arxiv.org/abs/1004.2464
Leadbeater, R. and Stencel, R. 2010, http.://arxiv.org/abs/1003.3617 . Structure in the disc of epsilon
Aurigae: evidence

from spectroscopic monitoring of the neutral potassium line during eclipse ingress.



http://arxiv.org/abs/1003.3694
http://arxiv.org/abs/1004.2464
http://arxiv.org/abs/1003.3617
http://www.hposoft.com/Plots09/VBand.JPG

	Slide 1

