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The FU Tau binary (see Luhman et al. 2009):

** Both components have disks (infra-red excess)
and accretion (Ha equivalent width >> 10 A)

** One of only 4 known wide brown dwarf binaries (200 AU; M7.25+M9.25).
** Located isolated on the B215 dark cloud it questions brown dwarf
formation mechanisms that involve the presence of higher-mass stars.

** The binary is located above the 1 Myr isochrone in the HRD, esp. FU Tau A (R et e Ren B
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BOX 2: X-ray Properties of the FU Tau binary

40ks Chandra/ACIS-S observation (Obs-ID 10984):

FU Tau A is detected at log L, [erg/s] = 29.5 and log (L,/L,,) =-3.3
while FU Tau B is not with log L, [erg/s] < 27.2 and log (L,/L,) < -3.8.

P The extraordinary similarity

00100E Mﬁ*f W*\f " 4 of the X-ray spectrum of FU Tau A

] —bj *‘H\Q_rw with that of TW Hya,

Z h in particular the cool temperature,
;M0 suggests emission from an accretion

ﬁ\ > shock rather than from the corona.

E Vo 1= Vo R /s and Myeper = 7.5- 1070 M,, /yr
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BOX 4:

Broad-band X-Shooter spectrum of FU Tau A (from Jan 2011)
with photometry from 1997...2010 (green circles)
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BOX 3: Rotation period and spots of FU Tau A
Photometric monitoring of FU Tau A on Calar Alto (Nov/Dec
2010) with CAFOS and BUSCA:
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Scholz et al. (2011)

« periodic variation with P ~ 4d
interpreted as rotation

* simple spot model with one spot
characterized by filling factor
and temperature: e
(A) Calar Alto data: cool spot, asymmetric distribution
(B) Calar Alto and SDSS: hot spot, axisymmetric but variable

on time-scale of years
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BOX 5: FU Tau A and the mass vs. mass-accretion rate relation

Accretion measurements for FU Tau A:

Instr. Date  A/AX EWya [A] Wiauoe kn/s] My M /y1] 10g (Lace/ Lya)
GEMINI _ Mar 2008 4000 146 352 351010 —28
X-Shooter  Jan 2011 9000 90 219 1.6-1071 -3.1
Oct 2009 Ve derived from Loy is: 3.5.10-11 —41
Vace anid 10g ( Lue/ Lyon) caleulated with A = 0.05 M., R = 1.8R., Rip = 2 R, Lyo = 02 L.
o[ ' ' ‘4 The accretion rate of FU Tau A
Class II is variable by > 1 order of magnitude.
L pOph
5 . In 2008 FU Tau A accreted at a rate
= typical for very young BDs (as in p Oph)
et L]
o In 2011 FU Tau A accreted at much
»EE 3 U Tau g lower rate typical for BDs in Taurus
(2008)e & W ypi in Taurus.
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SUMMARY & CONCLUSIONS:
The over-luminosity of FU Tau A in the HR diagram may be due to:

« reduced convection due to strong activity and/or fast rotation

(Chabrier et al. 2007)

making T higher and radius larger, i.e. the mass smaller

than predicted from evolutionary models

(0.2 M, if shifted horizontally onto the 1Myr isochrone

vs. 0.05 M, from the observed L, and T.¢)

supported by strong X-ray activity (BOX 2)
and presence of cool spots (BOX 3)

supported because the observed period (4days; BOX 3) is in better
agreement with the period-mass relation if the mass is higher

* excess luminosity from accretion

not supported because small L, would imply very high L /L, ratio;
not supported because L, .. <1% L, (BOX 5)

supported by presence of hot spots (BOX 3)

« extreme youth; possibly still in phase of episodic accretion
supported by L,/L,, level (BOX 2) and variation of M (BOX 5)




