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Figure 4. Top and middle: phase plots of the two signals in our bnal lightcurve
model for HBC 722. The blue, red, green, pink, and brown points represent
the photometry from our 2011 July, 2011 August, 2011 Octiddevember,

Green et al.

sampling rate ( few per day) but consider a multibandBVR

data set, and conclude that 35 mmag variations (correlated over
multiple color bands) must occur on timescatekday, compa-
rable to the dynamic timescale of the inner disk. They point out
that if associated with rotation, 1D2 day periods for FU Ori put
the star at close to breakup, as would the 1.28-day period we
detect in HBC 722. They conclude that ORickeringO (due to dy-
namics of the inner disk) is the most likely cause of short-term
variability, rather than stellar rotation, magnetospheric accre-
tion, or other causes. Unlike FU Ori, HBC 722 exhibits a much
stronger (44 mmag) period at 5.8 days.

The results of Clarke et al2005 provide a higher sampling
rate comparison to HBC 722. UsingBVR photometry, they
Pnd periods of 14 days for both V1057 Cyg and V1515 Cyg,
comparable to the 17-day period found in FU Ori. In addition,
non-periodic oscillations are noted at shorter timescales. Inter-
estingly, V1057 Cyg and V1515 Cyg are fading much more
quickly than FU Ori. In HBC 722, the-band data hints at some
periodicity on 12 day timescales but the power spectrum peaks
at shorter periods. They note that any day-timescale periodic
variability ( 0.1 mag) in the older FUors is not persistent over
>1 yr timescales, and attribute the non-periodic variations to
RBickering.

EXors are often thought to be more evolved versions of FUors,
exhibiting smaller but more rapid variability, attributed to disk
instabilities in otherwise classical T Tauri-like systems. Two
well-studied EXors include the prototype EX Lupi and V1647
Ori. Both have both undergone multiple Rares in the past few
decades, of shorter duration and relaxation timescale than FUor
Rares. Bastien et al2Q11) consider a lightcurve at a similar
sampling rate to ours, for the EXor V1647 Ori. They bnd very
rapid timescale variation (0.13 days, at 51 mmag amplitude
in z band) during the brightening event in 2003. They also
conclude that this rapid timescale variability cannot be attributed
to stellar rotation, and associate variability with ORicker noise.O
This is comparable in some ways to HBC 722, which rebounded
from initial post-outburst decay to brighten during a second
epoch throughout our observations. Bastien et2dl1() do not
observe the 0.13-day period during the 2009 brightening phase
of V1647 Ori, suggesting that the effect was transitory. We
cannot eliminate the possibility of0.1 day periods in HBC 722;
although we detect periods of lower amplitude on comparable
timescales to 0.1 days, the statistical signibcance of our data is
not yet sufpcient to claim detection.

Finally, Stassun et al1099 detect periodicities in T Tauri
stars attributed to stellar rotation, typically between 1 and
10 days, although they range down to 0.1 days in some cases,
using sparser time sampling.

4.2. Two Interpretations of Periodicity

We can interpret the two signal families in our lightcurve
in a few different ways, presuming they are stable>ch yr
timescales. In one picture, the 5.8-day signal is the rotation pe-
riod of HBC 722, consistent with typical T Tauri stellar rotation
periods (Stassun et d999, and FUors (Kenyon et aR00Q

2012 May, and 2012 June observing runs, respectively. We identify the signals Clarke et al.2009. The 1.28-day period is then attributable to
as () the 5.8-day stellar rotation period, (b) an inner disk/accretion-related the infalling material. This case requires considerable braking
phenomenon with a 1.28-day orbital period, and (c) presents the strongest signapf material to allow accretion: the infalling material would be

observed in comparison C4, at 15.8 days.
(A color version of this bgure is available in the online journal.)

rotating at a rate 4.5 times faster than the stellar magnetic peld
at the inferred radius (see below).

In a second picture, we consider the reverse interpretation,
with the 5.8-day period attributed to the infalling material, and
the star rotating at 1.28 days. The disk instabilityall region



