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ABSTRACT

= Our Spitzer program on debris disks around F-type stars revealed four new warm debris disks (Tes > 130 K). Comparing their fractional
luminosities and ages with model predictions, three systems are consistent with a steady state disk evolution picture. The infrared
luminosity of the fourth one, an old star exhibiting prom cate emission features in its IRS spectrum, is more related to a
recent collisional cascade. Such transient warm disks may be the closest analogues yet to the Late Heavy Bombardment in our Solar

! N System, and could be primary targets for follow-up observations searching for planets.
C
< INTRODUCTION SEDS AND MODELS OF THE NEW WARM DISKS
Q Figure 3 presents the spectral energy distrbutions of the four stars harboring warm debris
C ¥ Many main-sequence stars harbor debris dust disks, whose it U
pitzer data are supplemented with ground-based and Tycho BV, Cousins I, and
W el e mpication for planaissimal bek (Fig. 1), 2MASS J.H Ks magnitudes. Fiting Kurucz models, effective stellar temperatures were derived.
In the Solar System there are two large resenvoirs of X
- <) planeesimas, o aterod bl 2-35 AU, and he Kiper Infrared excess over the photosphere was computed. The IRS spectrum begins 1o deviate
213048 Al from the photosphere between 8 and 15 um for all four objects. Three stars were also detected
C =) Mast known extrasclar debris disks are cod (50-90 K. and lp , e byl CHI
2 are possible extrasolar analogues of our Kuiper e e Assuming blackbody-like dust
! Only a few warm debris disks around solar-like (F‘G,Krtype) grains located in a ring, dust Er=|
Stars - similar to our asteroid belt - have been found. emperature, ring radius and | 1
the fractional luminosity of - |
the disk fo = LasiLoo were N
L) The Konkoly F-stars Comptad; . !
o . Alarge project to characterize temporal evolution of debris Touet K] Raus (AU] fo[104] |
/ disks around F-type main-sequence stars. oR M a4 17
One major goal of the program was to discover new FSARZS we S8 05
- 1) warm disks and study their evolution. FSARSe 1 e2 03 ;. |
C FSRS) 1@ 44 18
B 78 systems, most of them with indications for infrared n nn e i
(T excess (IRAS, ISO), were observed with IRS and MIPS. L The fa values show that th i . |
NS Infrared excess, a hint for debris disk, was detected in 27 T debris disks aro_ significantly | | ~ .
L cases. Tho hisogram of disk temporaturos (Fg. 2) poaks G due gaecud o a0 brigtr tha o zodcal cowd | . i
8 a1 60 K. Four disks, however, are notably warmer. These  Arogren (bssed on iackod 7 Dermott et al 2002) . ]
are new discoveries, significantly increasing the number of /% ©Xco2) 5;:““',;"," 1,';
C known warm disks around sun-like stars. prer Aot £ 3 Spcrtanay scnsorve | o
. )
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r ~ CRYSTALLINE FEATURES STEADY STATE DISK EVOLUTION AND TRANSIENT EVENTS
FSTAR-60 shows solid state features in the IRS spectrum. The In young (<100 Myr) systems the source  Based on their fractional luminosity
) prominent broad features are around 24, 27 and 34um; weaker of warm debris dust i the terrestrial and age, three warm debris systems w0
© features appear at 11, 1 0um. Most features can be region may be an outwards propagating could be consistent with a steady |
] aibuted o cystlin oivine (KOKo o al.2003) ing| of. planetssimall format Jor  state disk evoluion. Two of them are | | |
J massive protoplanet callsions (Kenyon  relatvely young (members of the 30 | | o |
< repsecesll oy 2004; eyer et a. 5008) | Myr ld Toe Hor sssociaton) and may |
(e D) specirum of FSTAR-60 The number of known warm debris disks [oor- et (7S OUIvards propagating w0
imply that small, micron~ around older solar-ike stars is less than  ['d, S5E1AN. e IY eblect .
sized grai 10. Most of them exhibit relatively high Vr
abundant; while the fractional luminosity of > 10, which In contrast, the infrared luminosity of wl
absence features in the. cannot be explained in the framework of  FSTAR-60 is 100 high to be explained N
other three disks is a steady state asteroid belt evolution by a steady state evolution (Fig. 5), | "Wt |
evidence for depletion of model where the planetesimals are co- but it is consistent wih @ recent oo Tl
small grains. located with the warm dust. These collsional cascade. This picture is vt made o e 500 of
Systems are probably in transient stage:  reinforced by the siicate features HSTARSD (25 £ .7 Gy s o rcion of e rods of
£ 4 Sroohed 5 secti recent collsions between large asteroids  (hinting on Small Grains) PreSeNt N s, wic s« s arons wpsment il e s o
oot peake. 2 mesarsdin or erosionisublimation of planctesimals  the IRS specirum. Note thal the  exemed s syton (s s rvs bon ey
isbrte Kok 112009 oo scattered from an outer reservoir into appearance of silicate features in s iy a2
e the inner regions could produce the olher wam disks in ransient stage
e o oo ransient warm dust grains (Song et al., (BD+20 307, HD23514, HD69830,
e e 2005; Wyatt et al. 2007). HD72905 and n Corvi)is common.

SUMMARY AND FUTURE PLANS

el ool v e e i, g siglcanty
the number of such systems known around F.G.K-type
Based on their fractional luminosity and age, three out of the four warm debris
systems are consistent with a steady state disk evolution. The infrared
luminosity of the fourth system s too high to be explained by a steady state
evolution, but it s consistent with a recent collsional cascade. The latter object
hows prominent silicate emission features, which strengthens the scenario
that the observed dust was produced in a transient event.

Transient warm disks may be the closest analogues yet to the Late Heavy

on the possibility that major orbital

rearrangements of the giant planets at late ages may be common. Such
systems are primary targefs for follow-up observations searching for planets.
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