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ABSTRACT

The recurrent nova U Scorpii most recently erupted in 2010. Our collaboration observed the eruption in bands
ranging from the Swift XRT and UVOT w2 (193 nm) to K-band (2200 nm), with a few serendipitous observations
stretching down to WISE W2 (4600 nm). Considering the time and wavelength coverage, this is the most
comprehensively observed nova eruption to date. We present here the resulting multi-wavelength light curve
covering the two months of the eruption as well as a few months into quiescence. For the first time, a U Sco
eruption has been followed all the way back to quiescence, leading to the discovery of new features in the light
curve, including a second, as-yet-unexplained, plateau in the optical and near-infrared. Using this light curve we
show that U Sco nearly fits the broken power law decline predicted by Hachisu & Kato, with decline indices of
—1.71 £ 0.02 and —3.36 £ 0.14. With our unprecedented multi-wavelength coverage, we construct daily spectral
energy distributions and then calculate the total radiated energy of the eruption, E,q = 6.9970% x 10* erg. From
that, we estimate the total amount of mass ejected by the eruption to be m.j = 2. 10793 x 10-°M,,. We compare
this to the total amount of mass accreted by U Sco before the eruption, to deterrnme Whether the white dwarf
undergoes a net mass loss or gain, but find that the values for the amount of mass accreted are not precise enough to

make a useful comparison.
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1. U SCORPII

The 2010 eruption of the recurrent nova (RN) U Scorpii was
predicted by Schaefer (2005) and discovered independently by
B. G. Harris and S. Dvorak as part of an intense monitoring
campaign coordinated by our group at Louisiana State
University (LSU) and the American Association of Variable
Star Observers (AAVSO; Schaefer et al. 2010a, 2010b; Simon-
son & MacRobert 2010). The discovery triggered a worldwide
invocation of both pre-planned (target of opportunity) and
serendipitous observing programs. This was the tenth observed
eruption of U Sco (Schaefer 2010), and became by far the best
observed nova eruption to date. The eruption began on JD
2455224.32 £ 0.12, peaked on JD 2455224.69 + 0.07 (Ty) at
V = 7.5mag, and returned to quiescence 67 days later
(Schaefer et al. 2010b).

We present multi-wavelength photometry of the complete
eruption obtained by our extensive collaboration of both
professional and amateur astronomers. U Sco was observed in
all wavelengths from radio to gamma-rays during the 2010
eruption, with detections from IR to soft X-ray. The fast time
variations of the light curve are discussed in detail in Schaefer
et al. (2011); here we focus on the overall shape and spectral
energy distribution (SED). We construct daily SEDs and use
them to get a new estimate of the total amount of mass ejected
during the eruption, m;, following the method described in
Shara et al. (2010). It is critical to get a good measurement of
me; and compare it to estimates of the total amount of mass

accreted during the time interval preceding the eruption to
ascertain whether the white dwarf (WD) in the system is
gaining or losing mass over the course of the eruption cycle. If
the WD, which is already near the Chandrasekhar limit
(Hachisu et al. 2000; Thoroughgood et al. 2001), is in fact
gaining mass and is composed primarily of carbon and oxygen,
it must eventually become a Type Ia supernova (SN Ia).
Determining whether RNe can become SNe Ia takes us one
step closer to solving the long-standing SN Ia progenitor
problem and improving the cosmological measurements that
rely on SN Ia standard candle distances.

2. OBSERVATIONS

A full list of observers and observation details for the multi-
wavelength light curve in this paper is presented in Table 1.
The observations were largely coordinated by our group at
LSU and were carried out at telescopes all over the world and
from a number of orbiting observatories. The discovery
occurred on 2010 January 28 (with the first image taken by
B. J. Harris at HID 2455224.94) and, upon confirmation, we
immediately notified our collaboration and began observing U
Sco nearly constantly. The BVR..JHK observations by
Pagnotta using the SMARTS 1.3m at CTIO and UBVR.I.
observations by Handler using the SAAO 0.5m form the
backbone of our optical /near-IR light curve and can be seen in
Figure 1, where the observations within a tenth of a phase of
eclipse have been removed to better show the overall trend.
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Table 1

Observer Details
Observer Telescope Location Filters
Pagnotta CTIO 1.3 m Cerro Tololo, Chile BVRIJHK
Handler SAAO 0.5m Sutherland, South Africa UBVRIy
Clem CTIO 1.3 m Cerro Tololo, Chile Stromgren y
Landolt KPNO 2.1 m Kitt Peak, Arizona Strémgren y
Maehara Kwasan 0.25 m Kyoto, Japan Stromgren y
Kiyota 0.25 m Schmidt—Cassegrain Ibaraki, Japan Stromgren y

Swift UVOT wl (260 nm), w2 (193 nm)
Swift XRT 0.3-10 keV
WISE W1 (3400 nm), W2 (4600 nm)
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Figure 1. U Sco UBVR.IJHK Full Light Curve from the CTIO 1.3 m and SAAO 0.5 m Telescopes. A U-band filter was available for the SAAO 0.5 m but not the
CTIO 1.3 m, so the U-band data cover only the first month. Due to decreasing signal-to-noise in the near-IR as U Sco faded, the J, H, and K observations end on days
97, 81, and 34 after peak, respectively. This figure shows all of our non-Stromgren out-of-eclipse observations from CTIO and SAAO, lasting until 2010 July 31. The
observations within a tenth of a phase of eclipse have been removed to better show the overall trend of the light curve. We followed U Sco far past its return to

quiescence to ensure that all late-time phenomena would be observed.

Regular observations were made by the Swiftf XRT and UVOT
instruments and analyzed by Page on behalf of the Swift Nova-
CV Group; they provide the UV and X-ray light curves
presented here. U Sco was observed in the hard X-ray and
gamma-ray regime by INTEGRAL, the Swift BAT, RXTE, the
Fermi GBM, and the MAXI detectors on the International
Space Station, but was not detected in hard X-rays by any
instrument (Manousakis et al. 2010; E. Kuulkers & K. Mukai
2010, private communication; H. Krimm 2010, private
communication; J. Rodi 2010, private communication; T.
Mihara and the MAXI team 2015, private communication). The
GMRT and ATCA observatories looked at U Sco in radio, but
there were no positive detections (G. C. Anupama & N. G.
Kantharia 2010, private communication; S. Eyres & T. O’Brien
2010, private communications). Additionally, there were a few

serendipitous observations made by the WISE satellite during
its infrared survey mission.

The U Sco 2010 optical/near-IR eruption light curve can
loosely be broken down into five different parts: the initial fast
decline (days 0-14 after peak), the first plateau (days 14-32),
the subsequent fall (days 32-41), the second plateau (days
41-54), and the jittery return to quiescence (days 54-67).
Figure 2 shows a subset of the data from Figure 1, namely the
out-of-eclipse observations taken during the course of the
actual eruption, to make it easier to distinguish the overall
shape of the light curve as well as the different parts. The initial
fast decline lasted for approximately two weeks, from the peak
until the start of the plateau on day 14. The start of the plateau
occurs at approximately the same time it did in previous
eruptions and coincides with the detection of the supersoft
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Figure 2. Zoomed-in version of the U Sco UBVR_I.JHK Eruption Light Curve from the CTIO 1.3 m and SAAO 0.5 m Telescopes for phases 0.1-0.9. This plot ends at
day 71 (after peak), showing just the actual eruption of U Sco and a few days of quiescence. The eruption light curve can be divided into five main parts: the initial fast
decline (days 0-14), the first plateau (days 14-32), the subsequent decline (days 32—41), the second plateau (days 41-54), and the jittery return to quiescence (days
54-67). This marks the first time that U Sco has been systematically followed past day 30, and therefore the first time the second plateau has been observed (Pagnotta

et al. 2010).

X-rays by Swift and the reappearance of the optical eclipses
(Schlegel et al. 2010d; Schaefer et al. 2011). These three events
are correlated with the thinning of the expanding nova shell, as
described by Hachisu et al. (2008): once the shell has become
optically thin, it no longer blocks the actual U Sco binary (the
two stars and the re-forming accretion disk), and both the
X-rays and the eclipses are revealed. Some of the X-rays are
reprocessed by circumstellar material to longer wavelengths,
and this provides the source of the extra light that causes the
UV, optical, and near-IR plateaus. The first plateau lasts for
approximately 18 days, during which the eclipses are shallower
than during quiescence and the secondary eclipse is visible
(Schaefer et al. 2011). At the end of the plateau, the UV,
optical, and near-IR light curves resume their drop-off, at a rate
slower than the initial decline.

The second plateau begins on approximately day 41 after
peak and lasts until day 54. During this second plateau, the
average V-band magnitude is 17.01, and it varies between
16.71 and 17.30, hovering approximately 1 mag above the
quiescent level of V = 18.0. This second plateau of U Sco was
not seen in any previous eruption, because none of them were
followed regularly past day 30. Concurrent fast time series
photometry of U Sco showed aperiodic optical dips with
amplitudes of up to 0.6 mag (Schaefer et al. 2011). These dips
are linked to eclipses of the central light source due to
turbulence in the still re-forming accretion disk, but we are
unaware of any theoretical link between them and the second

plateau. On approximately day 54 the second plateau ended
and U Sco resumed fading, returning to quiescence on day 67.

The optical /near-IR colors are relatively constant throughout
the eruption. The notable exception to this color constancy is
shortly after peak: initially U Sco was brighter in V than in B,
but around HJD 2455228 this switched, and B was brighter for
approximately 7 days, until HID 2455235 when the colors
switched back and V remained brighter than B for the rest of the
eruption, which is the usual state of the system in quiescence.

The Swift UVOT (Roming et al. 2005) regularly monitored
the eruption in the ultraviolet bands w1l (260.0 nm) and w2
(192.8 nm), and also took occasional snapshots in the u
(346.5nm) and m2 (224.6 nm) bands. The shape of the UV
light curve is very similar to that of the optical/near-IR light
curve; this can be seen in Figure 3, which compares the Swift
w1l light curve to the idealized V-band light curve, which was
constructed from more than 35,000 fast time series observa-
tions (Pagnotta et al. 2010). The eclipses that are visible in the
optical and near-IR data are visible in the UV as well, as was
originally noted in Ness et al. (2012). Figure 4 shows a phased
Swift wl light curve that clearly shows the primary eclipse and
shows indications of the secondary eclipse, although there is a
lot of scatter. The Swift XRT, which is sensitive to the energy
range 0.3-10keV, also observed U Sco regularly. The X-ray
light curve compared to the idealized V-band light curve can be
seen in Figure 5, as well as in Ness et al. (2012) and Orio et al.
(2013), which discuss different aspects of the X-ray emission.
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Figure 3. UV vs. V-band comparison. The Swift w1 (260 nm) light curve is plotted along with the idealized V-band light curve (Pagnotta et al. 2010). The shape of the
UV light curve closely tracks that of the optical, with the UV also showing primary eclipses on U Sco’s orbital period.

The eclipses start to reappear in the XRT light curve at
approximately the same time they do in optical, near-IR, and
UV, however they are not as well defined until around day 30
(Osborne et al. 2010; Schaefer et al. 2010c; E. M. Schlegel
et al. 2015, in preparation), perhaps due to the presence of
aperiodic X-ray dips early on in the eruption (Ness et al. 2012).

The WISE infrared survey mission (Wright et al. 2010) was
operating during the eruption and serendipitously observed U
Sco ten times from HID 2455252.5 to 2455253.3 in bands W1
(3400 nm) and W2 (4600 nm). (For clarity, we use lowercase
wl and w2 for the Swift bands and uppercase W1 and W2 for
the WISE bands throughout this paper.) We extracted these
observations from the WISE All-Sky Single Exposure (L1b)
Source Table.”

Table 2 shows the average daily magnitudes in all bands,
with missing days or observations that occurred during eclipse
filled in using the interpolation and extrapolation methods
described in Section 4 and denoted in the tables with daggers
() and double daggers () on the interpolated and extrapolated
values, respectively. There are only two days with WISE
observations; we have listed them in the table but have not
extrapolated backward and forward, because there are not
enough data to be confident in the comparison between W1,
W2, and V-band. Tables 3 and 4 list all of our observations over

° http:/ /irsa.ipac.caltech.edu /cgi-bin /Gator /nph-dd?

catalog=wise_allsky_4band_p1bs_psd

the entire course of the eruption, including those taken during
or near eclipse, with Table 3 giving all of the IR to UV
magnitudes and Table 4 showing the X-ray count rates.

3. UNIVERSAL DECLINE LAW

Hachisu & Kato (2006) introduced a universal decline law
for novae that can be used to predict the turn-on and turn-off of
supersoft X-ray flux as well as estimate the mass of the WD in
some cases. Their template light curve has a slope of F ~ =173
shortly after peak, where F is flux (measured in magnitudes)
and 7 is time (in days from peak), and a slope of F ~ 1> in the
later part of the eruption light curve. They note that it is best to
look at the narrow Stromgren y-band light curve to test this law,
because it is free of contamination from strong emission lines.
We therefore arranged for as many Strémgren y observations of
U Sco as possible. This is difficult because Stromgren y is no
longer a common filter, but we were able to obtain coverage
from Handler on the SAAO 0.5 m, Landolt on the KPNO
2.1m, Clem on the CTIO 1.0 m, Kiyota using his personal
0.25 m Schmidt—Cassegrain telescope, and Maehara using the
Kwasan Observatory 0.25 m. The full Stromgren y light curve
can be seen in Figure 6. Figure 7 shows the best fit power laws
for the Stromgren y data (using only the data from phases 0.1 to
0.9 to avoid the eclipses), with indices and 1o errors of —1.68
=+ 0.03 for the first power law and —3.18 + 0.10 for the second.
However, since the coverage is somewhat sparse, the break
time is not well defined. To remedy this, we also fit the V-band
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Figure 4. Phased UV light curve. The Swift w1 light curve is folded on the known orbital period of U Sco (P, = 1.23 days, Schaefer 2010) and the phased light curve
is plotted twice to make it easier to visually identify the primary eclipse, which occurs at phase 0. The error bars represent the 1o error; when they are not visible it is
because the error is smaller than the point size. The points in the figure come from all times after the reappearance of the eclipses on Day 14 except during the second
plateau (Days 41-54), during which the aperiodic optical dips (see Section 2 and Schaefer et al. 2011) add noise to the phased light curve. The primary eclipse is
clearly visible, and there appears to be an indication of the secondary eclipse as well, although there is too much scatter to say that it is definitively detected.

data, shown in Figure 8, which gives power law indices of
—1.71 £ 0.02 and —3.36 £ 0.14 for the first and second
power laws, respectively, and a break time of log(T — Tp)=
1.487 % 0.005, which gives T = HIJD 2455255.38 £ 1.01 days.
Despite the fact that V is a broad-band filter which includes
some contaminating emission line fluxes, it is reasonable to fit
the V-band data as well because V and Stromgren y track each
other almost identically, as shown in Figure 9. We then used
the break time found from the V band data to better determine
the slopes of the Stromgren y fits, and from that we obtained
the fit values quoted above. For both bands, our results are
nearly consistent with the predictions of Hachisu & Kato
(2006) within errors, with the small differences possibly due to
the unusual features of the U Sco light curve such as the two
plateaus.

For some novae, if they fit the model well, the break time can
be used to determine the composition of the WD, whether it is
carbon—oxygen or oxygen—neon—magnesium. Unfortunately
for our case with U Sco, the models do not yet account for
WDs very close to the Chandrasekhar limit, nor are they fully
capable of dealing with RNe (I. Hachisu 2010, private
communication), so we are unable to use this method to
reliably determine the type of WD in the U Sco system. A
crude extrapolation of Hachisu & Kato’s (2006) Table 10
indicates that U Sco, with a T — T = 30.7, should have a WD
with a high neon content, but this is not a conclusive result.

4. SPECTRAL ENERGY DISTRIBUTION

With our comprehensive data set, we can construct daily
SEDs for the entire eruption, allowing us to closely follow the
multi-wavelength evolution of U Sco. The SEDs were
constructed using predominantly the CTIO 1.3m, SAAO
0.5m, and Swift UVOT observations, so the average
wavelength coverage is from 193 nm (Swift UVOT w2) to
2200 nm (K-band). Selected SEDs can be seen in Figure 10,
which includes scientifically interesting days such as those just
after peak (when most of the energy is released, in a
wavelength range that unfortunately coincides with a gap in
our coverage) and one of the days with WISE coverage, as
well as more average days later in the eruption. Because of the
scarcity of the WISE data and our lack of confidence in
any extrapolation over the entire length of the eruption, the far-
IR observations from WISE are only included on the
actual days they were made. Since the amount of energy
released in the far-IR is negligible compared to that released
in shorter wavelengths, the inclusion of two days of
WISE data does not introduce any measurable errors to the
overall calculation. This is the first time any nova has had
enough observations over a wide range of wavelengths and at
such a fast time cadence that a plot such as this could be
constructed.

Using a distance of 12kpc (Schaefer 2010), the average
luminosity of the system in erg s~ ' can be calculated on a daily
basis and then summed to obtain the total amount of radiated
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Figure 5. Swift XRT+V-Band Light Curve. The Swift XRT light curve is shown in the top figure, and compared to the idealized V-band light curve, shown in the
bottom (Pagnotta et al. 2010). The X-rays brighten drastically around day 14. At the same time, the optical plateau begins and the eclipses reappear. These three effects
are all observed at the same time, when the expanding nova shell becomes optically thin and we can once again see down to the underlying binary system. The X-ray

turn-on and peak are marked on this figure with solid gray vertical lines.

energy, E..4. We start with the observed magnitudes available
for each HID and then bin each day’s observations to get a
daily average. On days where there was no observation in a
given band, the average luminosity was linearly interpolated
based on the values for that band on the days immediately
preceding and following it, or linearly extrapolated based on its
average difference from a neighboring band for which there
was an observation. The latter extrapolation is reasonable since
the colors during eruption are relatively constant, as discussed
in Section 2. For bands with shorter wavelengths (Swift wil and
w2 and Johnson U-band), we extrapolated based on the average
B-band magnitude for that day, because B-band observations
were made frequently and come closest to representing the
amount of energy emitted in the near- and far-UV. For longer
wavelength filters (R.I.JHK), we extrapolated from the average

V-band magnitude for the given day. The interpolated and
extrapolated magnitudes are denoted in Table 2 with dagger ()
and double dagger (&) symbols, respectively. We corrected
most of the magnitudes for extinction using A values from the
NASA/IPAC IRSA Galactic Dust Reddening and Extinction
service; the Swift wl and w2 bands were corrected using the
relation from Cardelli et al. (1989), with Ay, = 0.74, from an
average Ry = 3.1 and E(B — V) = 0.240 (Webbink
et al. 1987).

The majority of the energy of the eruption is released shortly
after peak and is very blue, gaining in strength all the way
through to the near-UV, seen by Swift. Our coverage of this
regime is not as thorough as we would like it to be in either
wavelength range or time; in an ideal world we would have
observations at wavelengths shorter than the two Swift bands as
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Table 2

Average Daily Magnitudes®
HID Swift w2 Swift wl U B v R, I J H K WISE W1 WISE W2
2455224.90 7.40* 7.38* 7.42% 8.10° 7.89 7.60* 7.34* 6.88* 6.64* 6.15*
2455225.69 8.64* 8.62% 8.41 9.34 9.03 8.32 7.70 8.02% 7.78% 7.29%
2455226.66 9.28* 9.26* 9.32 9.98 9.86 9.01 8.73 8.86° 8.61* 8.12¢
2455227.63 9.64* 9.62¢ 9.727 10.34" 10.30" 9.53" 9.437 9.29% 9.05¢ 8.56*
2455228.59 10.00* 9.98* 10.13 10.70 10.74 10.06 10.14 9.73* 9.49* 8.99*
2455229.69 10.40% 10.38% 10.60 11.09 11.26 10.62 10.67 10.12 9.83 9.37
2455230.68 10.72% 10.70* 10.82 11.42 11.61 11.07 11.06 10.60 10.30 9.66
2455231.83 11.30% 11.27% 11.35° 11.99 12.28 11.75 11.70 11.15 10.84 10.22
2455232.83 11.56* 11.54* 11.87° 12.26 12.87 12.42 12.23 11.52° 11.197 10.56"
2455233.59 12.27% 12.25% 12.40 12.96 13.17 12.73 12.63 11.89° 11.55" 10.89"
2455234.60 12.40* 12.38* 12.42 13.10 13.28 12.90 12.80 12.26" 11.90" 11.23"
2455235.59 13.26* 13.24% 13.24 13.95 13.92 13.60 13.38 12.63" 12.26" 11.56"
2455236.84 13.38* 13.36* 13.437 14.08 13.95 13.66 13.44 13.00 12.61 11.90
2455237.77 13.59 13.47 13.63" 14.02 13.90 13.68 13.42 13.06 12.74 12.08
2455238.43 13.66 13.73 13.83 14.47 14.30 13.95 13.73 13.20" 12.85" 12.19"
2455239.63 13.85 13.59 13.66 14.39 14.19 13.89 13.64 13.35 12.96 12.30
2455240.51 13.59 13.56 13.86 14.52 1431 14.07 13.84 13.30 13.00 12.41
2455241.61 13.31 13.42 13.73 14.43 14.18 13.93 13.82 13.42 13.05 12.53
2455242.54 13.54 13.56 13.81 14.53 14.30 14.05 13.69 13.32 12.98 12.46
2455243.52 13.93 13.77 13.85° 14.53 14.35 14.11 13.84 13.49 13.13 12.67
2455244.45 13.87 13.71 13.88 14.60 14.39 14.14 13.86 13.50° 13.09° 12.63"
2455245.58 13.52 13.56 14.03 14.62 14.40 14.18 14.01 13.51 13.05 12.59
2455246.49 13.27 13.33 13.74 1451 14.35 14.09 13.91 13.57° 13.18° 12717
2455247.52 13.41 13.48 13.87 14.60 14.41 14.15 13.94 13.64 13.30" 12.84"
2455248.58 13.58 13.73 13.92° 14.60 14.39 14.23 13.95 13.70 13.43 12.97
2455249.58 13.65 13.76" 13.98 14.83 14.55 14.33 14.12 13.80" 13.517 12.89"
2455250.54 13.46 13.80 14.25% 14.94 14.72 14.49 14.21 13.90 13.60 12.82
2455251.66 13.75 13.89 14.17¢ 14.86 14.72° 14.42 14.13 13.91 13.58 13.29
2455252.32 14.36 14.25 14.20* 14.89" 14.71° 14.48" 14.20" 13.92° 13.55" 13.21 12.17 12.66
2455253.61 14.44 14.26 14.23% 14.92 14.70 14.54 14.26 13.93 13.53 13.14 12.14 12.51
2455254.78 14.27 14.31 14.41% 15.10" 14.87° 14.70" 14417 14.07° 13.717 13.38
2455255.66 14.39 14.48 14.60* 15.28" 15.04" 14.86" 14.56" 14.22° 13.88" 13.63
2455256.66 14.73 14.74 14.78* 15.46 15.22 15.01 14.71 14.36 14.06 13.87
2455257.35 15.23 14.87° 14.94* 15.62° 15.38" 15.17° 14.88" 14.54" 14.237 14.06
2455258.50 14.90 15.01 15.10% 15.78 15.54 15.34 15.05 14.72 14.41 14.26
2455259.75 15.39 15.21 15.29% 15.98 15.72 15.57 15.29 14.97 14.73 13.98*
2455260.47 15.75 15.63 15.54* 16.22° 15.96" 1576 15.46" 15.08" 14.83" 14.21%
2455261.85 15.89" 15.80" 15.78% 16.46 16.19 15.96 15.63 15.19 14.947 14.45%
2455262.76 15.86" 15.76" 15.73% 16.42 16.15 16.07 15.76 15.20 15.04" 14.41%
2455263.69 15.87° 15.77° 15.95% 16.63" 16.33" 16.197 15.87" 15.37° 15.15" 14.58*
2455264.63 16.34 16.33 16.16* 16.85 16.50 16.30 15.98 15.55 15.25 14.76*
2455265.63 16.65 16.72 16.49* 17.18" 16.83" 16.62" 16.28" 15.79" 15.57" 15.09*
2455266.56 17.06 16.93 16.82% 17.50 17.16 16.93 16.57 16.03 15.90 15.41%
2455267.64 16.82 16.76 16.39% 17.07 16.72 16.55 16.23 15.81 15.55 14.97*
2455268.58 16.72 16.76 16.48* 17.17 16.88 16.73 16.47 15.89 15.77 15.14*
2455269.55 16.78 16.89 17.02* 17.70 17.30 17.06 16.74 15.95" 15.817 15.56*
2455270.39 16.55 16.68 16.92* 17.60" 17.24° 17.017 16.69" 16.02° 15.84" 15.49*
2455271.72 16.21 16.41 16.81% 17.50 17.17 16.96 16.64 16.08 15.88 15.42%
245527275 16.93 16.90 16.72* 17.41 17.01 16.80 16.47 15.98 15.76 15.27*
2455273.77 16.62 16.50 16.61% 17.30 17.00 16.83 16.53 16.10 1591 15.26
2455274.86 16.86 16.56 16.33% 17.02 16.71 16.55 16.28 15.88 15.55 14.97*
2455275.62 16.87 16.61 16.74* 17.43 17.12 16.92 16.54 16.00 15.86 15.37%
2455276.47 16.82" 16.48" 16.65% 17.347 17.03" 16.85" 16.49" 15.99" 15.86" 15.29%
2455277.33 16.78 16.35 16.68* 1736 17.05° 16.87° 16.50° 15.99° 15.86" 1531%
2455278.52 16.95" 16.74" 16.67* 17.36" 17.05" 16.86" 16.50" 15.997 15.86" 15.30%
2455279.72 17.12 17.13 16.39* 17.07 16.79 16.64 16.33 15.97 15.88 15.04*
2455280.67 17.16 16.97 16.47¢ 17.15 16.84 16.66 16.38 15.96 15.70 15.10*
2455281.73 17.40° 17.26" 16.81% 17.50° 17.14° 16.95° 16.64" 16.13" 15.86 15.40%
2455282.79 17.64 17.56 17.16* 17.84 17.44 17.25 16.90 16.30 16.02 15.70%
2455283.72 17.57° 17.48" 17.20* 17.89 17.47 17.32 16.99 16.31 16.24 15.73%
2455284.70 17.50 17.40 17.20% 17.88 17.55 17.30 16.97 16.32 16.16 15.80%
2455285.73 17.71° 17.54" 17.11% 17.79 17.51 17.33 16.96 15.95 15.91 15.76*
2455286.61 17.91° 17.67° 17.41% 18.09" 17.69" 17.47° 17.09" 16.18" 16.09" 15.94*
2455287.50 18.12 17.81 17.71% 18.39 17.87 17.60 17.21 16.41 16.26 16.13*
2455288.75 17.48* 17.46* 17.49* 18.18 17.72 17.47 17.14 16.49 16.30 15.98*
2455289.75 17.68* 17.65% 17.69* 18.37 17.71 17.51 17.21 16.59 16.35" 15.97*
2455290.75 17.71% 17.69* 17.72% 18417 17.85" 17.58" 17.28" 16.68" 16.39° 16.10*
2455291.74 17.74* 17.72% 17.75% 18.44" 17.98" 17.64" 17.35" 16.77° 16.43" 16.23*
2455292.74 17.78* 17.76* 17.79* 18.47 18.11 17.71 17.42 16.86 16.48" 16.37*
2455293.74 17.87* 17.85% 17.88* 18.56 17.99 17.77 17.34 16.65 16.52 16.25*
Note.

 Interpolated values are denoted with a single dagger (1); extrapolated values are denoted with a double dagger (%). See Section 4 for more details.
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Table 3
U Sco 2010 Observations, Infrared to Ultraviolet Magnitudes
HID Phase Observer Telescope Filter Magnitude Error
2455224.9352 0.795 Harris 0.4 m Schmidt—Cassegrain \%4 7.89 0.01
2455225.2886 0.082 Maehara Kwasan 0.25 m Stromgren y 8.47 0.02
2455225.3382 0.122 Kiyota 0.25 m Schmidt—Cassegrain Stromgren y 8.60 0.02
2455225.5749 0.314 Handler SAAO 0.5m 14 8.88 0.02
2455225.5749 0.314 Handler SAAO 0.5m 1. 7.58 0.02
2455225.5749 0.314 Handler SAAO 0.5m B 9.23 0.02
2455225.5907 0.327 Handler SAAO 0.5m Vv 8.90 0.02
2455225.5907 0.327 Handler SAAO 0.5m U 8.38 0.02
2455225.5907 0.327 Handler SAAO 0.5m R. 8.22 0.02
2455225.5907 0.327 Handler SAAO 0.5 m I, 7.60 0.02
2455225.5907 0.327 Handler SAAO 0.5 m B 9.25 0.02
2455225.5916 0.328 Handler SAAO 0.5 m Stromgren y 9.05 0.02
2455225.5916 0.328 Handler SAAO 0.5 m Stromgren b 9.29 0.02
2455225.6140 0.346 Handler SAAO 0.5 m Vv 8.96 0.02
2455225.6140 0.346 Handler SAAO 0.5m U 8.43 0.02
2455225.6140 0.346 Handler SAAO 0.5m R. 8.26 0.02
2455225.6140 0.346 Handler SAAO 0.5m I, 7.63 0.02
2455225.6140 0.346 Handler SAAO 0.5 m B 9.32 0.02
2455225.8271 0.519 Pagnotta CTIO 1.3 m B 9.47 0.04
2455225.8288 0.521 Pagnotta CTIO 1.3 m 1 7.82 0.01
2455225.8305 0.522 Pagnotta CTIO 1.3 m R 8.39 0.01
2455225.8321 0.524 Pagnotta CTIO 1.3 m Vv 9.12 0.02
2455225.8652 0.550 Pagnotta CTIO 1.3 m B 9.41 0.02
2455225.8668 0.552 Pagnotta CTIO 1.3 m 1 7.86 0.01
2455225.8685 0.553 Pagnotta CTIO 1.3 m R 8.42 0.01
24552258701 0.554 Pagnotta CTIO 1.3 m Vv 9.30 0.01
2455226.3438 0.939 Kiyota 0.25 m Schmidt—Cassegrain Stromgren y 10.07 0.02
2455226.3708 0.961 Maehara Kwasan 0.25 m Stromgren y 10.04 0.02
2455226.5811 0.132 Handler SAAO 0.5 m Stromgren y 10.13 0.02
2455226.5811 0.132 Handler SAAO 0.5 m Stromgren b 10.05 0.02
2455226.5843 0.135 Handler SAAO 0.5 m Vv 9.81 0.02
2455226.5843 0.135 Handler SAAO 0.5m U 9.30 0.02
2455226.5843 0.135 Handler SAAO 0.5m R, 8.99 0.02
2455226.5843 0.135 Handler SAAO 0.5m 1. 8.64 0.02
2455226.5843 0.135 Handler SAAO 0.5m B 9.98 0.02
2455226.5969 0.145 Handler SAAO 0.5m Stromgren y 10.15 0.02
2455226.5969 0.145 Handler SAAO 0.5 m Stromgren b 10.06 0.02
2455226.6000 0.148 Handler SAAO 0.5 m Vv 9.85 0.02
2455226.6000 0.148 Handler SAAO 0.5m U 9.33 0.02
2455226.6000 0.148 Handler SAAO 0.5 m R. 9.00 0.02
2455226.6000 0.148 Handler SAAO 0.5m 1. 8.67 0.02
2455226.6000 0.148 Handler SAAO 0.5m B 9.99 0.02
2455226.6104 0.156 Handler SAAO 0.5m Stromgren y 10.18 0.02
2455226.6104 0.156 Handler SAAO 0.5m Stromgren b 10.09 0.02
2455226.6131 0.158 Handler SAAO 0.5 m Vv 9.86 0.02
2455226.6131 0.158 Handler SAAO 0.5 m U 9.34 0.02
2455226.6131 0.158 Handler SAAO 0.5 m R. 9.03 0.02
2455226.6131 0.158 Handler SAAO 0.5m 1. 8.70 0.02
2455226.6131 0.158 Handler SAAO 0.5m B 10.03 0.02
2455226.8821 0.377 Pagnotta CTIO 1.3 m B 9.91 0.05
2455226.8840 0.378 Pagnotta CTIO 1.3 m 1 8.90 0.02
2455226.8849 0.379 Pagnotta CTIO 1.3 m R 9.01 0.02
2455226.8857 0.380 Pagnotta CTIO 1.3 m Vv 9.93 0.03
2455227.5814 0.945 Handler SAAO 0.5m Vv 10.19 0.02
2455227.5814 0.945 Handler SAAO 0.5 m U 9.62 0.02
2455227.5814 0.945 Handler SAAO 0.5m R. 9.45 0.02
2455227.5814 0.945 Handler SAAO 0.5 m I. 9.36 0.02
2455227.5814 0.945 Handler SAAO 0.5m B 10.25 0.02
2455227.5845 0.948 Handler SAAO 0.5 m Stromgren y 10.52 0.02
2455227.5845 0.948 Handler SAAO 0.5m Stromgren b 10.27 0.02
2455227.5942 0.955 Handler SAAO 0.5m Vv 10.20 0.02
2455227.5942 0.955 Handler SAAO 0.5 m 9.65 0.02
2455227.5942 0.955 Handler SAAO 0.5m R. 9.48 0.02
2455227.5942 0.955 Handler SAAO 0.5 m I. 9.37 0.02
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2455227.5942 0.955 Handler SAAO 0.5m B 10.29 0.02
2455227.5975 0.958 Handler SAAO 0.5 m Stromgren y 10.58 0.02
2455227.5975 0.958 Handler SAAO 0.5 m Stromgren b 10.32 0.02
2455227.6075 0.966 Handler SAAO 0.5 m Vv 10.23 0.02
2455227.6075 0.966 Handler SAAO 0.5m U 9.68 0.02
2455227.6075 0.966 Handler SAAO 0.5 m R. 9.47 0.02
2455227.6075 0.966 Handler SAAO 0.5m I, 9.40 0.02
2455227.6075 0.966 Handler SAAO 0.5m B 10.29 0.02
2455227.6106 0.969 Handler SAAO 0.5m Stromgren y 10.57 0.02
2455227.6106 0.969 Handler SAAO 0.5 m Stromgren b 10.31 0.02
2455228.5775 0.755 Handler SAAO 0.5m Vv 10.72 0.02
2455228.5775 0.755 Handler SAAO 0.5m U 10.09 0.03
2455228.5775 0.755 Handler SAAO 0.5m R. 10.04 0.02
2455228.5775 0.755 Handler SAAO 0.5m 1. 10.13 0.02
2455228.5775 0.755 Handler SAAO 0.5 m B 10.67 0.02
2455228.5809 0.757 Handler SAAO 0.5 m Stromgren y 11.14 0.02
2455228.5809 0.757 Handler SAAO 0.5 m Stromgren b 10.54 0.02
2455228.5910 0.766 Handler SAAO 0.5m 14 10.74 0.02
2455228.5910 0.766 Handler SAAO 0.5m U 10.13 0.02
2455228.5910 0.766 Handler SAAO 0.5m R. 10.05 0.02
2455228.5910 0.766 Handler SAAO 0.5 m I, 10.13 0.02
2455228.5910 0.766 Handler SAAO 0.5m B 10.71 0.02
2455228.5945 0.768 Handler SAAO 0.5 m Stromgren y 11.15 0.02
2455228.5945 0.768 Handler SAAO 0.5 m Stromgren b 10.59 0.02
2455228.5983 0.771 Handler SAAO 0.5 m Stromgren y 11.16 0.02
2455228.5983 0.771 Handler SAAO 0.5 m Stromgren b 10.58 0.02
2455228.6093 0.780 Handler SAAO 0.5m Vv 10.76 0.02
2455228.6093 0.780 Handler SAAO 0.5 m U 10.16 0.02
2455228.6093 0.780 Handler SAAO 0.5m R. 10.08 0.02
2455228.6093 0.780 Handler SAAO 0.5 m 1. 10.16 0.02
2455228.6093 0.780 Handler SAAO 0.5m B 10.72 0.02
2455228.6125 0.783 Handler SAAO 0.5 m Stromgren y 11.19 0.02
2455228.6125 0.783 Handler SAAO 0.5 m Stromgren b 10.58 0.02
2455228.8623 0.986 Pagnotta CTIO 1.3 m J 9.81 0.01
2455228.8623 0.986 Pagnotta CTIO 1.3 m B 10.79 0.02
2455228.8633 0.987 Pagnotta CTIO 1.3 m K 8.93 0.09
2455228.8633 0.987 Pagnotta CTIO 1.3 m 1 10.33 0.01
2455228.8642 0.988 Pagnotta CTIO 1.3 m K 8.95 0.08
2455228.8642 0.988 Pagnotta CTIO 1.3 m R 10.24 0.01
2455228.8650 0.988 Pagnotta CTIO 1.3 m H 9.56 0.04
2455228.8651 0.988 Pagnotta CTIO 1.3 m % 10.99 0.01
2455229.3451 0.378 Kiyota 0.25 m Schmidt—Cassegrain Stromgren y 11.13 0.02
2455229.5734 0.564 Handler SAAO 0.5 m Vv 11.20 0.02
2455229.5734 0.564 Handler SAAO 0.5m U 10.57 0.03
2455229.5734 0.564 Handler SAAO 0.5m R. 10.58 0.02
2455229.5734 0.564 Handler SAAO 0.5m I, 10.64 0.02
2455229.5734 0.564 Handler SAAO 0.5m B 11.07 0.02
2455229.5776 0.567 Handler SAAO 0.5m Stromgren y 11.54 0.02
2455229.5776 0.567 Handler SAAO 0.5m Stromgren b 10.81 0.02
2455229.5892 0.577 Handler SAAO 0.5 m Vv 11.23 0.02
2455229.5892 0.577 Handler SAAO 0.5m U 10.62 0.03
2455229.5892 0.577 Handler SAAO 0.5 m R. 10.61 0.02
2455229.5892 0.577 Handler SAAO 0.5 m I, 10.67 0.02
2455229.5892 0.577 Handler SAAO 0.5m B 11.10 0.02
2455229.5931 0.580 Handler SAAO 0.5 m Stromgren y 11.58 0.02
2455229.5931 0.580 Handler SAAO 0.5 m Stromgren b 10.85 0.02
2455229.6047 0.589 Handler SAAO 0.5 m Vv 11.28 0.02
2455229.6047 0.589 Handler SAAO 0.5m U 10.62 0.02
2455229.6047 0.589 Handler SAAO 0.5 m R. 10.65 0.02
2455229.6047 0.589 Handler SAAO 0.5 m 1. 10.71 0.02
2455229.6047 0.589 Handler SAAO 0.5m B 11.16 0.02
2455229.6084 0.592 Handler SAAO 0.5m Stromgren y 11.63 0.02
2455229.6084 0.592 Handler SAAO 0.5 m Stromgren b 10.89 0.02
2455229.8809 0.814 Pagnotta CTIO 1.3 m J 10.12 0.01
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2455229.8810 0.814 Pagnotta CTIO 1.3 m B 11.05 0.03
2455229.8824 0.815 Pagnotta CTIO 1.3 m K 9.36 0.07
2455229.8824 0.815 Pagnotta CTIO 1.3 m 1 10.66 0.01
2455229.8836 0.816 Pagnotta CTIO 1.3 m K 9.38 0.08
2455229.8836 0.816 Pagnotta CTIO 1.3 m R 10.64 0.02
2455229.8847 0.817 Pagnotta CTIO 1.3 m H 9.83 0.02
2455229.8848 0.817 Pagnotta CTIO 1.3 m Vv 11.33 0.02
2455230.5683 0.372 Handler SAAO 0.5m 14 11.48 0.02
2455230.5683 0.372 Handler SAAO 0.5 m U 10.81 0.03
2455230.5683 0.372 Handler SAAO 0.5m R. 11.01 0.02
2455230.5683 0.372 Handler SAAO 0.5 m 1. 11.00 0.02
2455230.5683 0.372 Handler SAAO 0.5 m B 11.35 0.02
2455230.5728 0.376 Handler SAAO 0.5 m Stromgren y 11.71 0.02
2455230.5728 0.376 Handler SAAO 0.5 m Stromgren b 11.06 0.02
2455230.5848 0.386 Handler SAAO 0.5m Vv 11.51 0.02
2455230.5848 0.386 Handler SAAO 0.5 m U 10.79 0.03
2455230.5848 0.386 Handler SAAO 0.5m R. 11.00 0.02
2455230.5848 0.386 Handler SAAO 0.5 m 1. 10.99 0.02
2455230.5848 0.386 Handler SAAO 0.5 m B 11.35 0.02
2455230.5884 0.389 Handler SAAO 0.5m Stromgreny 11.70 0.02
2455230.5884 0.389 Handler SAAO 0.5 m Stromgren b 11.04 0.02
2455230.6004 0.398 Handler SAAO 0.5m Vv 11.54 0.02
2455230.6004 0.398 Handler SAAO 0.5 m U 10.87 0.03
2455230.6004 0.398 Handler SAAO 0.5m R. 11.05 0.02
2455230.6004 0.398 Handler SAAO 0.5 m 1. 11.03 0.02
2455230.6004 0.398 Handler SAAO 0.5m B 11.38 0.02
2455230.6048 0.402 Handler SAAO 0.5 m Stromgren y 11.73 0.02
2455230.6048 0.402 Handler SAAO 0.5 m Stromgren b 11.04 0.02
2455230.8597 0.609 Pagnotta CTIO 1.3 m J 10.60 0.01
2455230.8597 0.609 Pagnotta CTIO 1.3 m B 11.59 0.02
2455230.8612 0.610 Pagnotta CTIO 1.3 m K 9.65 0.09
2455230.8612 0.610 Pagnotta CTIO 1.3 m 1 11.20 0.01
2455230.8623 0.611 Pagnotta CTIO 1.3 m K 9.67 0.09
2455230.8624 0.611 Pagnotta CTIO 1.3 m R 11.25 0.01
2455230.8635 0.612 Pagnotta CTIO 1.3 m H 10.30 0.03
2455230.8635 0.612 Pagnotta CTIO 1.3 m Vv 11.89 0.01
2455231.3229 0.986 Maehara Kwasan 0.25 m Stromgren y 12.16 0.02
2455231.8280 0.396 Pagnotta CTIO 1.3 m J 11.15 0.01
2455231.8280 0.396 Pagnotta CTIO 1.3 m B 11.99 0.04
2455231.8294 0.397 Pagnotta CTIO 1.3 m K 10.24 0.11
2455231.8295 0.397 Pagnotta CTIO 1.3 m 1 11.70 0.01
2455231.8306 0.398 Pagnotta CTIO 1.3 m K 10.20 0.12
2455231.8307 0.398 Pagnotta CTIO 1.3 m R 11.75 0.02
2455231.8318 0.399 Pagnotta CTIO 1.3 m H 10.84 0.03
2455231.8318 0.399 Pagnotta CTIO 1.3 m 1% 12.28 0.01
2455232.2618 0.749 Kiyota 0.25 m Schmidt—Cassegrain Stromgren y 12.71 0.02
2455232.5665 0.996 Handler SAAO 0.5 m Vv 12.94 0.02
2455232.5665 0.996 Handler SAAO 0.5 m U 12.42 0.05
2455232.5665 0.996 Handler SAAO 0.5 m R. 12.38 0.03
2455232.5665 0.996 Handler SAAO 0.5m 1. 12.35 0.03
2455232.5665 0.996 Handler SAAO 0.5m B 12.80 0.03
2455232.5714 0.000 Handler SAAO 0.5m 14 12.94 0.02
2455232.5714 0.000 Handler SAAO 0.5 m U 12.31 0.04
2455232.5714 0.000 Handler SAAO 0.5 m R, 12.39 0.03
2455232.5714 0.000 Handler SAAO 0.5m 1. 12.34 0.03
2455232.5714 0.000 Handler SAAO 0.5 m B 12.78 0.03
2455232.5756 0.004 Handler SAAO 0.5 m Stromgren y 13.08 0.02
2455232.5756 0.004 Handler SAAO 0.5m Stromgren b 12.24 0.03
2455232.5913 0.016 Handler SAAO 0.5m Vv 12.97 0.02
2455232.5913 0.016 Handler SAAO 0.5 m U 12.26 0.04
2455232.5913 0.016 Handler SAAO 0.5m R. 12.38 0.02
2455232.5913 0.016 Handler SAAO 0.5 m 1. 12.32 0.03
2455232.5913 0.016 Handler SAAO 0.5m B 12.75 0.03
2455232.5968 0.021 Handler SAAO 0.5 m Stromgren y 13.14 0.02

10
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2455232.5968 0.021 Handler SAAO 0.5m Stromgren b 12.27 0.03
2455232.8304 0.211 Pagnotta CTIO 1.3 m B 12.26 0.11
2455232.8328 0.213 Pagnotta CTIO 1.3 m 1 12.23 0.07
2455232.8340 0.214 Pagnotta CTIO 1.3 m R 12.42 0.05
2455232.8351 0.214 Pagnotta CTIO 1.3 m Vv 12.87 0.13
2455233.2521 0.553 Kiyota 0.25 m Schmidt—Cassegrain Stromgren y 13.39 0.02
2455233.5689 0.811 Handler SAAO 0.5 m Stromgren y 13.23 0.03
2455233.5689 0.811 Handler SAAO 0.5m Stromgren b 12.35 0.03
2455233.5758 0.816 Handler SAAO 0.5 m 14 13.10 0.02
2455233.5758 0.816 Handler SAAO 0.5 m U 12.27 0.04
2455233.5758 0.816 Handler SAAO 0.5 m R, 12.67 0.03
2455233.5758 0.816 Handler SAAO 0.5m 1. 12.60 0.03
2455233.5758 0.816 Handler SAAO 0.5 m B 12.85 0.03
2455233.5894 0.827 Handler SAAO 0.5m Stromgren y 13.22 0.02
2455233.5894 0.827 Handler SAAO 0.5m Stromgren b 12.39 0.03
2455233.5962 0.833 Handler SAAO 0.5 m 1% 13.24 0.02
2455233.5962 0.833 Handler SAAO 0.5 m U 12.53 0.04
2455233.5962 0.833 Handler SAAO 0.5 m R, 12.79 0.03
2455233.5962 0.833 Handler SAAO 0.5m 1. 12.67 0.03
2455233.5962 0.833 Handler SAAO 0.5 m B 13.08 0.03
2455233.8484 0.038 Pagnotta CTIO 1.3 m J 12.07 0.01
2455233.8485 0.038 Pagnotta CTIO 1.3 m B 12.87 0.03
2455233.8499 0.039 Pagnotta CTIO 1.3 m K 10.97 0.12
2455233.8499 0.039 Pagnotta CTIO 1.3 m 1 12.51 0.01
2455233.8511 0.040 Pagnotta CTIO 1.3 m K 10.96 0.12
2455233.8511 0.040 Pagnotta CTIO 1.3 m R 12.70 0.02
2455233.8522 0.041 Pagnotta CTIO 1.3 m H 11.69 0.02
2455233.8523 0.041 Pagnotta CTIO 1.3 m % 13.14 0.02
2455234.3389 0.437 Kiyota 0.25 m Schmidt—Cassegrain Stromgren y 13.10 0.02
2455234.5841 0.636 Handler SAAO 0.5 m Stromgren y 13.48 0.03
2455234.5841 0.636 Handler SAAO 0.5 m Stromgren b 12.77 0.03
2455234.6001 0.649 Handler SAAO 0.5m % 13.28 0.02
2455234.6001 0.649 Handler SAAO 0.5m U 12.42 0.04
2455234.6001 0.649 Handler SAAO 0.5m R. 12.90 0.03
2455234.6001 0.649 Handler SAAO 0.5 m 1. 12.80 0.03
2455234.6001 0.649 Handler SAAO 0.5m B 13.10 0.03
2455234.6061 0.654 Handler SAAO 0.5m Stromgren y 13.31 0.03
2455234.6061 0.654 Handler SAAO 0.5 m Stromgren b 12.48 0.03
2455235.2639 0.188 Kiyota 0.25 m Schmidt—Cassegrain Stromgren y 13.56 0.02
2455235.5556 0.425 Handler SAAO 0.5m Stromgren y 13.85 0.07
2455235.5556 0.425 Handler SAAO 0.5 m Stromgren b 13.59 0.10
2455235.5649 0.433 Handler SAAO 0.5m Stromgren y 13.60 0.03
2455235.5649 0.433 Handler SAAO 0.5 m Stromgren b 13.47 0.04
2455235.5720 0.439 Handler SAAO 0.5m 14 13.99 0.03
2455235.5720 0.439 Handler SAAO 0.5 m U 13.26 0.06
2455235.5720 0.439 Handler SAAO 0.5m R. 13.64 0.05
2455235.5720 0.439 Handler SAAO 0.5m 1. 13.47 0.06
2455235.5720 0.439 Handler SAAO 0.5m B 13.99 0.05
2455235.5912 0.454 Handler SAAO 0.5 m Stromgren y 14.02 0.04
2455235.5912 0.454 Handler SAAO 0.5m Stromgren b 13.63 0.05
2455235.5981 0.460 Handler SAAO 0.5m 14 13.85 0.03
2455235.5981 0.460 Handler SAAO 0.5 m U 13.21 0.05
2455235.5981 0.460 Handler SAAO 0.5m R. 13.55 0.04
2455235.5981 0.460 Handler SAAO 0.5 m 1. 13.29 0.04
2455235.5981 0.460 Handler SAAO 0.5m B 13.92 0.04
2455235.8593 0.672 Clem CTIO 1.0 m Stromgren y 13.28 0.02
2455235.8702 0.681 Clem CTIO 1.0 m Stromgren y 13.30 0.01
2455236.3194 0.046 Kiyota 0.25 m Schmidt—Cassegrain Stromgren y 14.20 0.02
2455236.8390 0.468 Pagnotta CTIO 1.3 m J 13.00 0.01
2455236.8391 0.468 Pagnotta CTIO 1.3 m B 14.08 0.02
2455236.8405 0.469 Pagnotta CTIO 1.3 m K 11.87 0.09
2455236.8406 0.469 Pagnotta CTIO 1.3 m 1 13.44 0.01
2455236.8417 0.470 Pagnotta CTIO 1.3 m K 11.93 0.09
2455236.8417 0.470 Pagnotta CTIO 1.3 m R 13.66 0.01
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2455236.8428 0.471 Pagnotta CTIO 1.3 m H 12.61 0.03
2455236.8429 0.471 Pagnotta CTIO 1.3 m Vv 13.95 0.01
2455236.8595 0.485 Clem CTIO 1.0m Stromgren y 13.95 0.01
2455236.8720 0.495 Clem CTIO 1.0 m Stromgren y 13.84 0.01
2455237.0499 0.640 Swift UvVOT wl 13.48 0.02
2455237.4559 0.970 Swift UuvoT wl 14.08 0.02
2455237.4669 0.978 Swift UuvoT w2 14.34 0.03
2455237.7209 0.185 Swift UuvoT w2 13.60 0.01
2455237.7229 0.187 Swift UvoT wl 13.46 0.02
2455237.7339 0.195 Swift UVvOT w2 13.58 0.02
2455237.8561 0.295 Clem CTIO 1.0 m Stromgren y 13.94 0.01
2455237.8686 0.305 Clem CTIO 1.0 m Stromgren y 13.95 0.01
2455237.8794 0.314 Pagnotta CTIO 1.3 m J 13.06 0.01
2455237.8794 0.314 Pagnotta CTIO 1.3 m B 14.02 0.01
2455237.8809 0.315 Pagnotta CTIO 1.3 m K 12.06 0.08
2455237.8809 0.315 Pagnotta CTIO 1.3 m 1 13.42 0.01
2455237.8820 0.316 Pagnotta CTIO 1.3 m K 12.11 0.08
2455237.8821 0.316 Pagnotta CTIO 1.3 m R 13.68 0.01
2455237.8832 0.317 Pagnotta CTIO 1.3 m H 12.74 0.01
2455237.8832 0.317 Pagnotta CTIO 1.3 m 1 13.90 0.01
2455238.1130 0.504 Swift UvoT w2 13.77 0.01
2455238.2430 0.609 Swift UVOT w2 13.64 0.01
2455238.2440 0.610 Swift UuvoT wl 13.73 0.02
2455238.2560 0.620 Swift UuvoT w2 14.02 0.02
2455238.4570 0.783 Swift UuvoT w2 13.20 0.01
2455238.5799 0.883 Handler SAAO 0.5 m Stromgren y 14.24 0.03
2455238.5799 0.883 Handler SAAO 0.5m Stromgren b 14.25 0.05
2455238.5885 0.890 Handler SAAO 0.5 m 1% 14.30 0.03
2455238.5885 0.890 Handler SAAO 0.5m U 13.83 0.05
2455238.5885 0.890 Handler SAAO 0.5 m R, 13.95 0.04
2455238.5885 0.890 Handler SAAO 0.5m 1. 13.73 0.04
2455238.5885 0.890 Handler SAAO 0.5 m B 14.47 0.04
2455238.7290 0.004 Swift UvoT wl 14.10 0.03
2455238.7390 0.012 Swift UVvOoT w2 14.49 0.03
2455238.8021 0.064 Pagnotta CTIO 1.3 m B 14.57 0.01
2455238.8036 0.065 Pagnotta CTIO 1.3 m 1 13.81 0.01
2455238.8049 0.066 Pagnotta CTIO 1.3 m R 14.07 0.01
2455238.8063 0.067 Pagnotta CTIO 1.3 m %4 14.37 0.01
2455238.8518 0.104 Clem CTIO 1.0 m Stromgren y 14.34 0.01
2455238.8643 0.114 Clem CTIO 1.0 m Stromgren y 14.31 0.01
2455239.1901 0.379 Swift UVOT wl 13.68 0.02
2455239.2011 0.388 Swift UvoT w2 13.97 0.03
2455239.5251 0.651 Swift UuvoT wl 13.53 0.02
2455239.5261 0.652 Swift UVOT wl 13.59 0.02
2455239.5411 0.664 Swift UuvoT w2 13.75 0.02
2455239.5418 0.665 Handler SAAO 0.5m 14 14.14 0.02
2455239.5418 0.665 Handler SAAO 0.5 m U 13.71 0.05
2455239.5418 0.665 Handler SAAO 0.5 m R, 13.85 0.03
2455239.5418 0.665 Handler SAAO 0.5 m 1. 13.53 0.04
2455239.5418 0.665 Handler SAAO 0.5m B 14.41 0.03
2455239.5490 0.670 Handler SAAO 0.5 m Stromgren y 14.10 0.03
2455239.5490 0.670 Handler SAAO 0.5m Stromgren b 14.13 0.04
2455239.5658 0.684 Handler SAAO 0.5m Stromgren y 14.13 0.03
2455239.5658 0.684 Handler SAAO 0.5 m Stromgren b 14.19 0.04
2455239.5746 0.691 Handler SAAO 0.5 m 14 14.13 0.03
2455239.5746 0.691 Handler SAAO 0.5m U 13.63 0.05
2455239.5746 0.691 Handler SAAO 0.5m R, 13.81 0.04
2455239.5746 0.691 Handler SAAO 0.5m I. 13.58 0.05
2455239.5746 0.691 Handler SAAO 0.5m B 14.34 0.04
2455239.5926 0.706 Handler SAAO 0.5 m Stromgren y 14.19 0.03
2455239.5926 0.706 Handler SAAO 0.5 m Stromgren b 14.22 0.04
2455239.5951 0.708 Swift UuvoT wl 13.53 0.01
2455239.5961 0.709 Swift UuvoT wl 13.62 0.02
2455239.6005 0.712 Handler SAAO 0.5 m % 14.18 0.03
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2455239.6005 0.712 Handler SAAO 0.5m U 13.65 0.05
2455239.6005 0.712 Handler SAAO 0.5m R. 13.88 0.04
2455239.6005 0.712 Handler SAAO 0.5m 1. 13.70 0.05
2455239.6005 0.712 Handler SAAO 0.5m B 14.33 0.04
2455239.6081 0.719 Swift UuvoT w2 13.84 0.02
2455239.6571 0.758 Swift UvoT wl 13.48 0.01
2455239.6591 0.760 Swift UvVOT wl 13.53 0.02
2455239.6751 0.773 Swift UvoT w2 13.85 0.02
2455239.7321 0.819 Swift UvoT wl 13.55 0.01
2455239.7341 0.821 Swift UvoT wl 13.59 0.02
2455239.7421 0.827 Swift UvoT w2 13.84 0.03
2455239.8028 0.877 Pagnotta CTIO 1.3 m J 13.35 0.01
2455239.8028 0.877 Pagnotta CTIO 1.3 m B 14.50 0.01
2455239.8042 0.878 Pagnotta CTIO 1.3 m K 12.29 0.10
2455239.8043 0.878 Pagnotta CTIO 1.3 m 1 13.76 0.01
2455239.8056 0.879 Pagnotta CTIO 1.3 m K 12.30 0.10
2455239.8056 0.879 Pagnotta CTIO 1.3 m R 14.03 0.01
2455239.8062 0.879 Swift UvoT wl 13.71 0.01
2455239.8062 0.879 Swift UvoT wl 13.71 0.01
2455239.8069 0.880 Pagnotta CTIO 1.3 m H 12.96 0.03
2455239.8070 0.880 Pagnotta CTIO 1.3 m Vv 14.31 0.01
2455239.8645 0.927 Clem CTIO 1.0 m Stromgren y 14.48 0.01
2455239.8742 0.935 Swift UvoT wl 14.01 0.01
2455239.8742 0.935 Swift UvoT wl 14.01 0.01
2455239.8770 0.937 Clem CTIO 1.0 m Stromgren y 14.51 0.01
2455239.9172 0.970 Swift UvoT wl 14.01 0.01
2455239.9172 0.970 Swift UvoT wl 14.01 0.01
2455239.9422 0.990 Swift UvoT wl 14.11 0.02
2455239.9422 0.990 Swift UVOT wl 14.11 0.02
2455239.9872 0.027 Swift UvoT wl 14.00 0.01
2455239.9872 0.027 Swift UuvoT wl 13.99 0.01
2455240.0502 0.078 Swift UvoT wl 13.88 0.02
2455240.0512 0.079 Swift UvoT wl 13.84 0.02
2455240.0632 0.088 Swift UvoT w2 14.00 0.03
2455240.1262 0.140 Swift UvoT wl 13.81 0.02
2455240.1282 0.141 Swift UvoT wl 13.61 0.02
2455240.1362 0.148 Swift UvVOT w2 13.84 0.03
2455240.1952 0.196 Swift UuvoT wl 13.40 0.02
2455240.1962 0.196 Swift UuvoT wl 13.40 0.02
2455240.2632 0.251 Swift UvoT wl 13.51 0.02
2455240.2642 0.252 Swift UvoT wl 13.51 0.02
2455240.3292 0.305 Swift UvoT wl 13.44 0.02
2455240.3312 0.306 Swift UvoT wl 13.53 0.02
2455240.3952 0.358 Swift UvoT wl 13.55 0.01
2455240.3972 0.360 Swift UvVOT wl 13.59 0.02
2455240.4622 0413 Swift UvoT wl 13.70 0.02
2455240.4642 0414 Swift UvoT wl 13.70 0.02
2455240.5554 0.488 Handler SAAO 0.5m Stromgren y 14.37 0.03
2455240.5554 0.488 Handler SAAO 0.5m Stromgren b 14.43 0.05
2455240.5636 0.495 Handler SAAO 0.5m Vv 14.37 0.03
2455240.5636 0.495 Handler SAAO 0.5m U 13.92 0.07
2455240.5636 0.495 Handler SAAO 0.5 m R. 14.19 0.06
2455240.5636 0.495 Handler SAAO 0.5m 1. 14.15 0.08
2455240.5636 0.495 Handler SAAO 0.5m B 14.59 0.05
2455240.5793 0.508 Handler SAAO 0.5 m Stromgren y 14.40 0.03
2455240.5793 0.508 Handler SAAO 0.5m Stromgren b 14.38 0.05
2455240.5872 0.514 Handler SAAO 0.5 m Vv 14.41 0.03
2455240.5872 0.514 Handler SAAO 0.5 m U 13.82 0.06
2455240.5872 0.514 Handler SAAO 0.5 m R. 14.07 0.05
2455240.5872 0.514 Handler SAAO 0.5m 1. 13.80 0.05
2455240.5872 0.514 Handler SAAO 0.5m B 14.57 0.05
2455240.5992 0.524 Swift UvoT wl 13.49 0.03
2455240.6022 0.526 Handler SAAO 0.5 m Stromgren y 14.34 0.03
2455240.6022 0.526 Handler SAAO 0.5m Stromgren b 14.36 0.05
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2455240.6082 0.531 Handler SAAO 0.5m Vv 14.30 0.03
2455240.6082 0.531 Handler SAAO 0.5 m U 13.83 0.05
2455240.6082 0.531 Handler SAAO 0.5m R, 14.09 0.04
2455240.6082 0.531 Handler SAAO 0.5 m I, 13.72 0.05
2455240.6082 0.531 Handler SAAO 0.5 m B 14.50 0.04
2455240.6112 0.534 Swift UuvoT w2 13.34 0.03
2455240.6652 0.578 Swift UuvoT wl 13.58 0.03
2455240.8069 0.693 Pagnotta CTIO 1.3 m J 13.30 0.01
2455240.8070 0.693 Pagnotta CTIO 1.3 m B 14.40 0.01
2455240.8084 0.694 Pagnotta CTIO 1.3 m 1 13.68 0.01
2455240.8098 0.695 Pagnotta CTIO 1.3 m R 13.94 0.02
2455240.8111 0.696 Pagnotta CTIO 1.3 m Vv 14.15 0.03
2455241.0553 0.895 Swift UvoT wl 13.67 0.03
2455241.0663 0.903 Swift UVvOoT w2 13.59 0.03
2455241.1223 0.949 Swift UvoT wl 13.75 0.03
2455241.1373 0.961 Swift UvoT w2 13.79 0.03
2455241.2013 0.013 Swift UvVOT wl 14.06 0.03
2455241.2683 0.068 Swift UuvoT wl 13.67 0.03
2455241.3333 0.120 Swift UuvoT wl 13.50 0.03
2455241.4003 0.175 Swift UvoT wl 13.27 0.03
2455241.4673 0.229 Swift UvoT wl 13.27 0.03
2455241.4813 0.241 Swift UvoT w2 13.26 0.03
2455241.5313 0.281 Swift UvoT w2 13.30 0.04
2455241.5323 0.282 Swift UuvoT wl 13.30 0.03
2455241.5359 0.285 Handler SAAO 0.5m Stromgren y 13.98 0.05
2455241.5359 0.285 Handler SAAO 0.5 m Stromgren b 14.23 0.08
2455241.5403 0.289 Handler SAAO 0.5 m Stromgren y 14.09 0.03
2455241.5403 0.289 Handler SAAO 0.5m Stromgren b 14.24 0.05
2455241.5476 0.295 Handler SAAO 0.5 m 14 14.14 0.03
2455241.5476 0.295 Handler SAAO 0.5m U 13.77 0.06
2455241.5476 0.295 Handler SAAO 0.5m R, 13.86 0.04
2455241.5476 0.295 Handler SAAO 0.5 m 1. 13.66 0.05
2455241.5476 0.295 Handler SAAO 0.5m B 14.45 0.04
2455241.5634 0.307 Handler SAAO 0.5 m Stromgren y 14.17 0.03
2455241.5634 0.307 Handler SAAO 0.5 m Stromgren b 14.23 0.05
2455241.5711 0.314 Handler SAAO 0.5m 14 14.11 0.03
2455241.5711 0.314 Handler SAAO 0.5m U 13.69 0.05
2455241.5711 0.314 Handler SAAO 0.5m R. 13.87 0.04
2455241.5711 0.314 Handler SAAO 0.5m 1. 14.00 0.05
2455241.5711 0.314 Handler SAAO 0.5m B 14.38 0.04
2455241.5973 0.335 Swift UvVOoT w2 13.30 0.04
2455241.5983 0.336 Swift UvVOT wl 13.50 0.03
2455241.6753 0.398 Swift UuvoT w2 13.40 0.04
2455241.7413 0.452 Swift UuvoT w2 13.30 0.03
2455241.8271 0.522 Pagnotta CTIO 1.3 m J 13.42 0.01
2455241.8271 0.522 Pagnotta CTIO 1.3 m B 14.48 0.01
2455241.8285 0.523 Pagnotta CTIO 1.3 m K 12.50 0.09
2455241.8286 0.523 Pagnotta CTIO 1.3 m 1 13.80 0.01
2455241.8299 0.524 Pagnotta CTIO 1.3 m K 12.55 0.09
2455241.8299 0.524 Pagnotta CTIO 1.3 m R 14.05 0.01
2455241.8312 0.525 Pagnotta CTIO 1.3 m H 13.05 0.02
2455241.8312 0.525 Pagnotta CTIO 1.3 m Vv 14.28 0.01
2455241.8689 0.556 Clem CTIO 1.0 m Stromgren y 14.34 0.01
2455241.8814 0.566 Clem CTIO 1.0 m Stromgren y 14.35 0.01
2455242.1274 0.766 Swift UuvoT w2 13.30 0.03
2455242.1294 0.767 Swift UvoT wl 13.40 0.03
2455242.1424 0.778 Swift UvoT w2 13.30 0.03
2455242.2044 0.828 Swift UvVOT w2 13.40 0.03
2455242.2054 0.829 Swift UvoT wl 13.60 0.03
2455242.2174 0.839 Swift UuvoT w2 13.70 0.03
2455242.2624 0.876 Swift UuvoT w2 13.50 0.03
2455242.2644 0.877 Swift UvoT wl 13.60 0.03
2455242.2834 0.893 Swift UVOT w2 13.50 0.03
2455242.3294 0.930 Swift UvoT w2 13.60 0.03
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2455242.3314 0.932 Swift UvoT wl 13.70 0.03
2455242.3504 0.947 Swift UvoT w2 13.70 0.03
2455242.3964 0.984 Swift UvoT w2 13.80 0.03
2455242.3984 0.986 Swift UuvoT wl 14.00 0.03
2455242.4164 0.001 Swift UuvoT w2 13.90 0.03
2455242.4684 0.043 Swift UvoT w2 13.80 0.03
2455242.4704 0.045 Swift UvoT wl 13.80 0.03
2455242.4844 0.056 Swift UvoT w2 13.70 0.03
2455242.5374 0.099 Handler SAAO 0.5 m Stromgren y 14.40 0.03
2455242.5374 0.099 Handler SAAO 0.5m Stromgren b 14.56 0.06
2455242.5459 0.106 Handler SAAO 0.5m Vv 14.37 0.03
2455242.5459 0.106 Handler SAAO 0.5 m U 1391 0.06
2455242.5459 0.106 Handler SAAO 0.5m R. 14.13 0.04
2455242.5459 0.106 Handler SAAO 0.5m 1. 13.64 0.04
2455242.5459 0.106 Handler SAAO 0.5m B 14.67 0.05
2455242.5635 0.120 Handler SAAO 0.5m Stromgren y 14.35 0.03
2455242.5635 0.120 Handler SAAO 0.5 m Stromgren b 14.40 0.05
2455242.5716 0.127 Handler SAAO 0.5 m Vv 14.36 0.03
2455242.5716 0.127 Handler SAAO 0.5 m U 13.80 0.06
2455242.5716 0.127 Handler SAAO 0.5m R. 14.12 0.04
2455242.5716 0.127 Handler SAAO 0.5 m I. 13.70 0.04
2455242.5716 0.127 Handler SAAO 0.5m B 14.59 0.04
2455242.5873 0.140 Handler SAAO 0.5 m Stromgren y 14.26 0.03
2455242.5873 0.140 Handler SAAO 0.5 m Stromgren b 14.36 0.05
2455242.5947 0.146 Handler SAAO 0.5m Vv 14.31 0.02
2455242.5947 0.146 Handler SAAO 0.5 m U 13.72 0.05
2455242.5947 0.146 Handler SAAO 0.5m R. 14.03 0.04
2455242.5947 0.146 Handler SAAO 0.5 m 1. 13.76 0.04
2455242.5947 0.146 Handler SAAO 0.5m B 14.50 0.04
2455242.6064 0.155 Swift UvoT wl 13.60 0.02
2455242.6204 0.166 Swift UuvoT w2 13.80 0.02
2455242.6764 0.212 Swift UvoT wl 13.60 0.02
2455242.6854 0.219 Swift UvoT w2 13.80 0.03
24552428169 0.326 Pagnotta CTIO 1.3 m J 13.32 0.01
24552428170 0.326 Pagnotta CTIO 1.3 m B 14.36 0.01
2455242.8184 0.327 Pagnotta CTIO 1.3 m K 12.46 0.08
2455242.8184 0.327 Pagnotta CTIO 1.3 m 1 13.66 0.01
2455242.8197 0.328 Pagnotta CTIO 1.3 m K 12.46 0.08
24552428198 0.328 Pagnotta CTIO 1.3 m R 13.93 0.01
24552428211 0.330 Pagnotta CTIO 1.3 m H 12.98 0.02
24552428211 0.330 Pagnotta CTIO 1.3 m % 14.16 0.01
2455243.1415 0.590 Swift UvVOT wl 13.70 0.03
2455243.1485 0.596 Swift UuvoT w2 13.80 0.03
2455243.2085 0.644 Swift UuvoT wl 13.70 0.02
2455243.2205 0.654 Swift UuvoT w2 13.90 0.02
2455243.2785 0.701 Swift UvoT wl 13.80 0.02
2455243.2875 0.709 Swift UvoT w2 14.00 0.03
2455243.3455 0.756 Swift UvoT wl 13.80 0.02
2455243.3545 0.763 Swift UuvoT w2 13.90 0.03
2455243.4125 0.810 Swift UuvoT wl 13.80 0.02
2455243.4205 0.817 Swift UuvoT w2 14.00 0.03
2455243.4795 0.865 Swift UuvoT wl 13.80 0.02
2455243.4905 0.874 Swift UVvOoT w2 14.00 0.02
2455243.5426 0.916 Handler SAAO 0.5 m Stromgren y 14.75 0.04
2455243.5426 0.916 Handler SAAO 0.5 m Stromgren b 14.74 0.06
2455243.5506 0.922 Handler SAAO 0.5 m 1% 14.64 0.04
2455243.5506 0.922 Handler SAAO 0.5 m U 14.03 0.08
2455243.5506 0.922 Handler SAAO 0.5m R. 14.33 0.06
2455243.5506 0.922 Handler SAAO 0.5m 1. 13.86 0.06
2455243.5506 0.922 Handler SAAO 0.5m B 14.78 0.06
2455243.5678 0.936 Handler SAAO 0.5 m Stromgren y 15.02 0.05
2455243.5678 0.936 Handler SAAO 0.5 m Stromgren b 14.96 0.09
2455243.5763 0.943 Handler SAAO 0.5m %4 14.84 0.04
2455243.5763 0.943 Handler SAAO 0.5m U 14.32 0.09
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2455243.5763 0.943 Handler SAAO 0.5m R. 14.59 0.07
2455243.5763 0.943 Handler SAAO 0.5m I. 14.42 0.08
2455243.5763 0.943 Handler SAAO 0.5m B 15.02 0.07
2455243.5949 0.958 Handler SAAO 0.5m Stromgren y 15.00 0.05
2455243.5949 0.958 Handler SAAO 0.5m Stromgren b 14.98 0.07
2455243.6089 0.970 Handler SAAO 0.5 m Vv 14.86 0.03
2455243.6089 0.970 Handler SAAO 0.5m U 14.29 0.07
2455243.6089 0.970 Handler SAAO 0.5 m R. 14.42 0.05
2455243.6089 0.970 Handler SAAO 0.5m I. 14.24 0.06
2455243.6089 0.970 Handler SAAO 0.5m B 15.07 0.06
2455243.8184 0.140 Pagnotta CTIO 1.3 m J 13.49 0.01
2455243.8185 0.140 Pagnotta CTIO 1.3 m B 14.53 0.01
2455243.8199 0.141 Pagnotta CTIO 1.3 m K 12.64 0.12
2455243.8199 0.141 Pagnotta CTIO 1.3 m I 13.84 0.01
2455243.8212 0.142 Pagnotta CTIO 1.3 m K 12.69 0.13
2455243.8213 0.142 Pagnotta CTIO 1.3 m R 14.11 0.01
2455243.8226 0.143 Pagnotta CTIO 1.3 m H 13.13 0.02
2455243.8226 0.143 Pagnotta CTIO 1.3 m Vv 14.35 0.01
2455244.1436 0.404 Swift UVvOoT wl 13.70 0.03
2455244.1446 0.405 Swift UvoT wl 13.80 0.02
2455244.1566 0.415 Swift UvoT w2 13.90 0.02
2455244.2106 0.459 Swift UuvoT wl 13.80 0.03
2455244.2116 0.460 Swift UvoT wl 13.80 0.02
24552442236 0.469 Swift UvoT w2 13.90 0.02
24552442776 0.513 Swift UvoT wl 13.60 0.03
24552442786 0.514 Swift UvoT wl 13.60 0.02
2455244.2906 0.524 Swift UVOT w2 13.70 0.02
2455244.3446 0.568 Swift UvoT wl 13.70 0.03
2455244.3456 0.568 Swift UuvoT wl 13.70 0.02
2455244.3576 0.578 Swift uvoT w2 13.80 0.02
2455244.4116 0.622 Swift UvoT wl 13.70 0.03
2455244.4126 0.623 Swift UVvOoT wl 13.70 0.02
2455244.4246 0.633 Swift UvoT w2 13.80 0.02
24552444786 0.677 Swift UvoT wl 13.60 0.03
2455244.4796 0.677 Swift UVOT wl 13.70 0.02
2455244.4906 0.686 Swift UuvoT w2 13.90 0.02
2455244.5429 0.729 Handler SAAO 0.5 m Stromgren y 14.41 0.03
2455244.5429 0.729 Handler SAAO 0.5 m Stromgren b 14.42 0.05
2455244.5504 0.735 Handler SAAO 0.5m Vv 14.31 0.03
2455244.5504 0.735 Handler SAAO 0.5m U 13.84 0.06
2455244.5504 0.735 Handler SAAO 0.5m R. 14.11 0.04
2455244.5504 0.735 Handler SAAO 0.5m I, 13.86 0.05
2455244.5504 0.735 Handler SAAO 0.5 m B 14.52 0.04
2455244.5724 0.753 Handler SAAO 0.5m Stromgren y 14.41 0.03
2455244.5724 0.753 Handler SAAO 0.5 m Stromgren b 14.39 0.05
2455244.5797 0.759 Handler SAAO 0.5 m Vv 14.45 0.03
2455244.5797 0.759 Handler SAAO 0.5m U 13.88 0.06
2455244.5797 0.759 Handler SAAO 0.5 m R. 14.13 0.04
2455244.5797 0.759 Handler SAAO 0.5m I, 13.78 0.05
2455244.5797 0.759 Handler SAAO 0.5 m B 14.66 0.04
2455244.5960 0.772 Handler SAAO 0.5m Stromgren y 14.45 0.03
2455244.5960 0.772 Handler SAAO 0.5 m Stromgren b 14.43 0.05
2455244.6036 0.778 Handler SAAO 0.5 m Vv 14.43 0.03
2455244.6036 0.778 Handler SAAO 0.5m U 13.93 0.05
2455244.6036 0.778 Handler SAAO 0.5m R. 14.19 0.04
2455244.6036 0.778 Handler SAAO 0.5m I. 13.94 0.05
2455244.6036 0.778 Handler SAAO 0.5m B 14.62 0.04
2455244.6126 0.785 Swift UvoT wl 13.88 0.02
2455244.6246 0.795 Swift UvoT w2 14.10 0.03
2455244 8267 0.959 Pagnotta CTIO 1.3 m J 13.78 0.01
2455244 8267 0.959 Pagnotta CTIO 1.3 m B 14.94 0.01
2455244.8282 0.961 Pagnotta CTIO 1.3 m K 13.02 0.09
2455244.8282 0.961 Pagnotta CTIO 1.3 m 1 14.21 0.01
2455244.8295 0.962 Pagnotta CTIO 1.3 m K 13.04 0.09
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2455244.8295 0.962 Pagnotta CTIO 1.3 m R 14.50 0.01
2455244.8308 0.963 Pagnotta CTIO 1.3 m H 13.43 0.02
2455244.8309 0.963 Pagnotta CTIO 1.3 m Vv 14.78 0.01
2455245.0455 0.137 Landolt KPNO 2.1 m Stromgren y 14.44 0.01
2455245.1517 0.223 Swift UvVOT wl 13.61 0.02
2455245.1637 0.233 Swift UuvoT w2 13.75 0.02
2455245.2137 0.274 Swift UuvoT wl 13.54 0.02
2455245.2267 0.284 Swift UuvoT w2 13.70 0.02
2455245.2847 0.332 Swift UvoT wl 13.57 0.02
2455245.2977 0.342 Swift UVvOT w2 13.73 0.02
2455245.3517 0.386 Swift UuvoT wl 13.59 0.02
2455245.3647 0.397 Swift UuvoT w2 13.71 0.02
2455245.4187 0.440 Swift UuvoT wl 13.69 0.02
2455245.4317 0.451 Swift UuvoT w2 13.69 0.02
2455245.4857 0.495 Swift UuvoT wl 13.62 0.02
2455245.4987 0.506 Swift UvoT w2 13.70 0.02
2455245.5325 0.533 Handler SAAO 0.5 m Stromgren y 14.48 0.06
2455245.5325 0.533 Handler SAAO 0.5m Stromgren b 14.50 0.09
2455245.5409 0.540 Handler SAAO 0.5 m 1% 14.44 0.02
2455245.5409 0.540 Handler SAAO 0.5 m U 14.03 0.05
2455245.5409 0.540 Handler SAAO 0.5m R. 14.21 0.04
2455245.5409 0.540 Handler SAAO 0.5 m 1. 14.15 0.05
2455245.5409 0.540 Handler SAAO 0.5 m B 14.65 0.04
2455245.5537 0.550 Swift UvoT w2 13.24 0.03
2455245.5547 0.551 Swift UvoT wl 13.44 0.03
2455245.5657 0.560 Swift UVOT w2 13.29 0.03
2455245.6207 0.605 Swift UuvoT w2 13.42 0.03
2455245.6217 0.605 Swift UuvoT wl 13.50 0.03
2455245.6327 0.614 Swift UvoT w2 13.33 0.03
2455245.6857 0.657 Swift UuvoT w2 13.36 0.04
2455245.6867 0.658 Swift UvoT wl 13.55 0.03
2455245.6977 0.667 Swift UvoT w2 13.61 0.03
2455245.7557 0.714 Swift UuvoT w2 13.32 0.03
2455245.7567 0.715 Swift UuvoT wl 13.46 0.03
2455245.7667 0.723 Swift UuvoT w2 13.36 0.03
2455245.7972 0.748 Pagnotta CTIO 1.3 m J 13.51 0.01
2455245.7972 0.748 Pagnotta CTIO 1.3 m B 14.59 0.01
2455245.7987 0.749 Pagnotta CTIO 1.3 m K 12.60 0.12
2455245.7987 0.749 Pagnotta CTIO 1.3 m 1 13.86 0.01
2455245.8000 0.750 Pagnotta CTIO 1.3 m K 12.58 0.11
2455245.8001 0.750 Pagnotta CTIO 1.3 m R 14.15 0.01
2455245.8014 0.751 Pagnotta CTIO 1.3 m H 13.05 0.03
2455245.8014 0.751 Pagnotta CTIO 1.3 m 14 14.36 0.01
2455245.8298 0.775 Swift UvoT w2 13.59 0.02
2455245.8978 0.830 Swift UuvoT w2 13.56 0.02
2455246.0323 0.939 Landolt KPNO 2.1 m Stromgren y 14.78 0.01
2455246.0357 0.942 Landolt KPNO 2.1 m Stromgren y 14.79 0.01
2455246.0413 0.946 Landolt KPNO 2.1 m Stromgren y 14.81 0.01
2455246.1558 0.039 Swift UvoT w2 13.97 0.04
2455246.1568 0.040 Swift UvoT wl 14.06 0.03
2455246.1668 0.048 Swift UvoT w2 13.87 0.04
2455246.2228 0.094 Swift UvVOT w2 13.46 0.03
2455246.2238 0.095 Swift UuvoT wl 13.61 0.03
2455246.2338 0.103 Swift UuvoT w2 13.42 0.03
2455246.2898 0.148 Swift UuvoT w2 13.27 0.03
2455246.2908 0.149 Swift UuvoT wl 13.37 0.03
2455246.3008 0.157 Swift UvoT w2 13.26 0.03
2455246.3222 0.175 Maehara Kwasan 0.25 m Stromgren y 14.66 0.10
2455246.3264 0.178 Kiyota 0.25 m Schmidt—Cassegrain Stromgren y 14.29 0.02
2455246.3478 0.196 Swift UuvoT w2 13.31 0.03
2455246.3498 0.197 Swift UuvoT wl 13.37 0.03
2455246.3598 0.205 Swift UvoT w2 13.34 0.03
2455246.4188 0.253 Swift UvoT w2 13.32 0.04
2455246.4198 0.254 Swift UvVOT wl 13.40 0.03
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2455246.4318 0.264 Swift UVvOT w2 13.26 0.03
2455246.4868 0.308 Swift UVvOT w2 13.06 0.03
2455246.4878 0.309 Swift UVOT wl 13.16 0.03
2455246.4988 0.318 Swift UuvoT w2 13.15 0.03
2455246.5282 0.342 Handler SAAO 0.5m Stromgren y 14.23 0.03
2455246.5282 0.342 Handler SAAO 0.5 m Stromgren b 14.35 0.04
2455246.5364 0.349 Handler SAAO 0.5m Vv 14.28 0.02
2455246.5364 0.349 Handler SAAO 0.5m U 13.70 0.05
2455246.5364 0.349 Handler SAAO 0.5 m R. 14.01 0.03
2455246.5364 0.349 Handler SAAO 0.5m I. 13.87 0.04
2455246.5364 0.349 Handler SAAO 0.5 m B 14.47 0.04
2455246.5563 0.365 Handler SAAO 0.5 m Stromgren y 14.26 0.03
2455246.5563 0.365 Handler SAAO 0.5 m Stromgren b 14.41 0.04
2455246.5642 0.371 Handler SAAO 0.5 m Vv 14.34 0.02
2455246.5642 0.371 Handler SAAO 0.5m U 13.79 0.05
2455246.5642 0.371 Handler SAAO 0.5 m R. 14.05 0.03
2455246.5642 0.371 Handler SAAO 0.5m 1. 13.87 0.04
2455246.5642 0.371 Handler SAAO 0.5 m B 14.56 0.03
2455246.5911 0.393 Handler SAAO 0.5m Vv 14.42 0.02
2455246.5911 0.393 Handler SAAO 0.5 m U 13.74 0.04
2455246.5911 0.393 Handler SAAO 0.5m R. 14.22 0.04
2455246.5911 0.393 Handler SAAO 0.5 m 1. 13.99 0.04
2455246.5911 0.393 Handler SAAO 0.5m B 14.53 0.03
2455246.5977 0.399 Handler SAAO 0.5 m Stromgren y 14.37 0.06
2455246.5977 0.399 Handler SAAO 0.5m Stromgren b 14.41 0.09
2455246.6041 0.404 Handler SAAO 0.5m Stromgren y 14.38 0.03
2455246.6041 0.404 Handler SAAO 0.5 m Stromgren b 14.40 0.04
2455246.8782 0.627 Pagnotta CTIO 1.3 m B 14.50 0.00
2455247.0243 0.745 Landolt KPNO 2.1 m Stromgren y 14.38 0.01
2455247.0308 0.751 Landolt KPNO 2.1 m Stromgren y 14.37 0.01
2455247.0929 0.801 Swift UvoT wl 13.45 0.03
2455247.1049 0.811 Swift UvoT w2 13.40 0.03
2455247.1589 0.855 Swift UVvOoT wl 13.65 0.03
2455247.1719 0.865 Swift UVOT w2 13.54 0.03
2455247.2279 0911 Swift UVvOT wl 13.68 0.03
2455247.2389 0.920 Swift UuvoT w2 13.66 0.03
2455247.2949 0.965 Swift UvoT wl 14.11 0.03
2455247.3059 0.974 Swift UvoT w2 14.14 0.04
2455247.3609 0.019 Swift UvVOoT wl 14.28 0.04
2455247.3729 0.029 Swift UVOT w2 14.22 0.04
2455247.4289 0.074 Swift UVOT wl 13.84 0.03
2455247.4389 0.082 Swift UVOT w2 13.66 0.03
2455247.4959 0.129 Swift UvoT wl 13.48 0.03
2455247.5069 0.137 Swift UuvoT w2 13.33 0.03
2455247.5257 0.153 Handler SAAO 0.5m Stromgren y 14.49 0.04
2455247.5257 0.153 Handler SAAO 0.5m Stromgren b 14.49 0.05
2455247.5384 0.163 Handler SAAO 0.5m % 14.56 0.03
2455247.5384 0.163 Handler SAAO 0.5m U 13.96 0.06
2455247.5384 0.163 Handler SAAO 0.5 m R. 14.28 0.04
2455247.5384 0.163 Handler SAAO 0.5m 1. 14.20 0.05
2455247.5384 0.163 Handler SAAO 0.5 m B 14.71 0.04
2455247.5545 0.176 Handler SAAO 0.5 m Stromgren y 14.50 0.03
2455247.5545 0.176 Handler SAAO 0.5m Stromgren b 14.66 0.05
2455247.5599 0.181 Swift UuvoT w 13.51 0.03
2455247.5630 0.183 Handler SAAO 0.5m 1% 14.40 0.02
2455247.5630 0.183 Handler SAAO 0.5m U 13.88 0.05
2455247.5630 0.183 Handler SAAO 0.5m R. 14.19 0.04
2455247.5630 0.183 Handler SAAO 0.5m 1. 13.89 0.04
2455247.5630 0.183 Handler SAAO 0.5 m B 14.66 0.04
2455247.5729 0.191 Swift UVOT w2 13.39 0.04
2455247.5794 0.196 Handler SAAO 0.5 m Stromgren y 14.44 0.03
2455247.5794 0.196 Handler SAAO 0.5m Stromgren b 14.49 0.05
2455247.5876 0.203 Handler SAAO 0.5m Vv 14.43 0.02
2455247.5876 0.203 Handler SAAO 0.5m U 13.96 0.05
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2455247.5876 0.203 Handler SAAO 0.5m R. 14.12 0.03
2455247.5876 0.203 Handler SAAO 0.5m I. 13.91 0.04
2455247.5876 0.203 Handler SAAO 0.5m B 14.57 0.04
2455247.6027 0.215 Handler SAAO 0.5m Stromgren y 14.29 0.03
2455247.6027 0.215 Handler SAAO 0.5m Stromgren b 14.32 0.04
2455247.6113 0.222 Handler SAAO 0.5 m Vv 14.25 0.02
2455247.6113 0.222 Handler SAAO 0.5m U 13.68 0.04
2455247.6113 0.222 Handler SAAO 0.5 m R. 14.00 0.03
2455247.6113 0.222 Handler SAAO 0.5m I. 13.75 0.04
2455247.6113 0.222 Handler SAAO 0.5 m B 14.46 0.03
2455247.6279 0.236 Swift UuvoT wl 13.37 0.03
2455247.6289 0.237 Swift UuvoT wl 13.42 0.03
2455247.6409 0.246 Swift UvoT w2 13.38 0.03
2455248.2940 0.777 Swift UvoT wl 13.65 0.04
2455248.2950 0.778 Swift UVOT wl 13.65 0.03
2455248.3050 0.786 Swift UVOT w2 13.56 0.03
2455248.3069 0.788 Kiyota 0.25 m Schmidt—Cassegrain Stromgren y 14.74 0.02
2455248.3610 0.832 Swift UuvoT wl 13.74 0.04
2455248.3620 0.832 Swift UvVOoT wl 13.59 0.03
2455248.3720 0.840 Swift UuvoT w2 13.54 0.03
2455248.4250 0.884 Swift UvoT wl 13.94 0.04
2455248.4260 0.884 Swift UvoT wl 13.79 0.03
2455248.4370 0.893 Swift UvoT w2 13.64 0.03
2455248.4830 0.931 Swift UvOoT wl 13.94 0.05
2455248.4840 0.931 Swift UVOT wl 13.87 0.03
2455248.4990 0.944 Swift UuvoT w2 13.90 0.03
2455248.5274 0.967 Handler SAAO 0.5m Stromgren y 15.09 0.06
2455248.5274 0.967 Handler SAAO 0.5 m Stromgren b 15.22 0.09
2455248.5954 0.022 Handler SAAO 0.5 m 1 15.10 0.03
2455248.5954 0.022 Handler SAAO 0.5 m U 14.77 0.08
2455248.5954 0.022 Handler SAAO 0.5m R. 14.83 0.05
2455248.5954 0.022 Handler SAAO 0.5m I. 14.48 0.06
2455248.5954 0.022 Handler SAAO 0.5 m B 15.39 0.06
2455248.6148 0.038 Handler SAAO 0.5 m Stromgren y 15.39 0.06
2455248.6148 0.038 Handler SAAO 0.5m Stromgren b 15.44 0.09
2455248.8197 0.204 Pagnotta CTIO 1.3 m J 13.70 0.01
2455248.8198 0.204 Pagnotta CTIO 1.3 m B 14.60 0.01
2455248.8212 0.206 Pagnotta CTIO 1.3 m K 12.97 0.13
2455248.8213 0.206 Pagnotta CTIO 1.3 m 1 13.95 0.01
2455248.8226 0.207 Pagnotta CTIO 1.3 m K 12.96 0.13
2455248.8226 0.207 Pagnotta CTIO 1.3 m R 14.23 0.01
2455248.8239 0.208 Pagnotta CTIO 1.3 m H 13.43 0.02
2455248.8239 0.208 Pagnotta CTIO 1.3 m Vv 14.39 0.01
2455249.4951 0.753 Swift UuvoT w2 13.90 0.02
2455249.5570 0.803 Handler SAAO 0.5m Stromgren y 14.55 0.03
2455249.5570 0.803 Handler SAAO 0.5 m Stromgren b 14.62 0.05
2455249.5611 0.807 Swift UuvoT w2 13.62 0.05
2455249.5661 0.811 Handler SAAO 0.5m 1% 14.52 0.02
2455249.5661 0.811 Handler SAAO 0.5m U 14.00 0.05
2455249.5661 0.811 Handler SAAO 0.5m R, 14.34 0.04
2455249.5661 0.811 Handler SAAO 0.5m 1. 14.25 0.05
2455249.5661 0.811 Handler SAAO 0.5m B 14.84 0.04
2455249.5671 0.812 Swift UvoT w2 13.56 0.02
2455249.5859 0.827 Handler SAAO 0.5 m Stromgren y 14.48 0.03
2455249.5859 0.827 Handler SAAO 0.5 m Stromgren b 14.66 0.05
2455249.5945 0.834 Handler SAAO 0.5 m % 14.58 0.02
2455249.5945 0.834 Handler SAAO 0.5 m U 13.95 0.05
2455249.5945 0.834 Handler SAAO 0.5m R. 14.31 0.04
2455249.5945 0.834 Handler SAAO 0.5 m 1. 13.99 0.04
2455249.5945 0.834 Handler SAAO 0.5m B 14.83 0.04
2455249.6152 0.851 Handler SAAO 0.5 m Stromgren y 14.73 0.03
2455249.6152 0.851 Handler SAAO 0.5 m Stromgren b 14.93 0.05
2455249.6311 0.864 Swift UuvoT w2 13.54 0.04
2455249.6371 0.869 Swift UvoT w2 13.61 0.02
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2455249.7011 0.921 Swift UvoT w2 13.72 0.04
2455249.7071 0.925 Swift UvoT w2 13.85 0.02
2455249.7712 0.977 Swift UvoT w2 14.55 0.04
2455249.7772 0.982 Swift UuvoT w2 14.53 0.02
2455249.8785 0.065 Pagnotta CTIO 1.3 m J 14.04 0.01
2455249.8786 0.065 Pagnotta CTIO 1.3 m B 15.11 0.01
2455249.8800 0.066 Pagnotta CTIO 1.3 m K 12.94 0.10
2455249.8800 0.066 Pagnotta CTIO 1.3 m 1 14.41 0.01
2455249.8813 0.067 Pagnotta CTIO 1.3 m K 12.93 0.10
2455249.8814 0.067 Pagnotta CTIO 1.3 m R 14.67 0.01
2455249.8827 0.068 Pagnotta CTIO 1.3 m H 13.70 0.03
2455249.8827 0.068 Pagnotta CTIO 1.3 m Vv 14.89 0.01
2455250.0222 0.181 Swift UvoT w2 13.41 0.04
2455250.0282 0.186 Swift UvoT w2 13.40 0.02
2455250.0892 0.236 Swift UvVOT w2 13.44 0.04
2455250.0952 0.241 Swift UuvoT w2 13.41 0.02
2455250.1562 0.290 Swift UvoT w2 13.41 0.04
2455250.1622 0.295 Swift UvoT w2 13.37 0.02
2455250.2232 0.345 Swift UvOoT w2 13.29 0.04
2455250.2292 0.350 Swift UvoT w2 13.34 0.02
2455250.7062 0.737 Swift UvVOT wl 13.67 0.03
2455250.7182 0.747 Swift UuvoT w2 13.64 0.03
2455250.7763 0.794 Swift UuvoT wl 13.93 0.03
2455250.7863 0.802 Swift UuvoT w2 13.92 0.04
2455250.8385 0.845 Pagnotta CTIO 1.3 m J 13.90 0.01
2455250.8386 0.845 Pagnotta CTIO 1.3 m B 14.94 0.01
2455250.8400 0.846 Pagnotta CTIO 1.3 m K 12.82 0.10
2455250.8400 0.846 Pagnotta CTIO 1.3 m 1 14.21 0.01
2455250.8413 0.847 Pagnotta CTIO 1.3 m K 12.81 0.10
2455250.8414 0.847 Pagnotta CTIO 1.3 m R 14.49 0.01
2455250.8427 0.848 Pagnotta CTIO 1.3 m H 13.60 0.03
2455250.8427 0.848 Pagnotta CTIO 1.3 m 1% 14.72 0.02
2455251.0433 0.011 Swift UuvoT wl 14.66 0.04
2455251.0533 0.019 Swift UuvoT w2 14.52 0.04
2455251.1093 0.065 Swift UuvoT wl 14.22 0.04
2455251.1203 0.074 Swift UuvoT w2 14.08 0.04
2455251.1773 0.120 Swift UuvoT wl 13.94 0.03
2455251.1873 0.128 Swift UvOoT w2 13.75 0.04
2455251.2433 0.174 Swift UvoT wl 13.74 0.03
2455251.2543 0.183 Swift UVOT w2 13.51 0.03
2455251.3103 0.228 Swift UvoT wl 13.60 0.03
2455251.3213 0.237 Swift UuvoT w2 13.50 0.03
2455251.9051 0.712 Pagnotta CTIO 1.3 m J 13.91 0.01
2455251.9051 0.712 Pagnotta CTIO 1.3 m B 14.86 0.02
2455251.9065 0.713 Pagnotta CTIO 1.3 m K 13.27 0.08
2455251.9066 0.713 Pagnotta CTIO 1.3 m 1 14.13 0.01
2455251.9079 0.714 Pagnotta CTIO 1.3 m K 13.31 0.10
2455251.9079 0.714 Pagnotta CTIO 1.3 m R 14.42 0.01
2455251.9784 0.771 Swift UuvoT wl 14.06 0.04
2455251.9794 0.772 Swift UuvoT wl 14.10 0.03
2455251.9904 0.781 Swift UvoT w2 14.26 0.03
2455252.0454 0.826 Swift UvoT wl 14.22 0.04
2455252.0464 0.826 Swift UvoT wl 14.29 0.03
2455252.0574 0.835 Swift UvoT w2 14.42 0.03
2455252.1124 0.880 Swift UvVOT wl 14.34 0.03
2455252.1134 0.881 Swift UuvoT wl 14.52 0.03
2455252.1244 0.890 Swift UuvoT w2 14.60 0.03
2455252.1794 0.935 Swift UuvoT wl 14.65 0.05
2455252.1804 0.935 Swift UvoT wl 14.62 0.03
2455252.1914 0.944 Swift UVvOoT w2 15.00 0.04
2455252.2464 0.989 Swift UvoT wl 15.19 0.06
2455252.2474 0.990 Swift UvoT wl 15.19 0.04
2455252.2574 0.998 Swift UvVOT w2 15.36 0.05
2455252.3134 0.043 Swift UuvoT wl 14.96 0.06
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2455252.3144 0.044 Swift UvoT wl 14.95 0.04
2455252.3254 0.053 Swift UvoT w2 15.06 0.04
2455252.3804 0.098 Swift UvoT wl 14.38 0.04
2455252.3814 0.099 Swift UuvoT wl 14.42 0.03
2455252.3914 0.107 Swift UvoT w2 14.39 0.03
2455252.4474 0.152 Swift UvoT wl 14.17 0.04
2455252.4474 0.152 Swift UvoT wl 14.17 0.03
2455252.4574 0.160 Swift UvoT w2 14.27 0.03
2455252.4852 0.183 WISE w2 12.57 0.05
2455252.4852 0.183 WISE Wi 12.18 0.03
2455252.5154 0.208 Swift UvoT wl 14.17 0.03
2455252.5264 0.217 Swift UvVOT w2 14.28 0.03
2455252.5784 0.259 Swift UuvoT wl 14.11 0.03
2455252.5894 0.268 Swift UuvoT w2 14.17 0.03
2455252.6175 0.291 WISE e w2 12.66 0.07
2455252.6175 0.291 WISE w1 12.12 0.03
2455252.7498 0.398 WISE w2 12.64 0.06
2455252.7498 0.398 WISE Wl 12.08 0.03
24552528161 0.452 WISE w2 12.81 0.06
2455252.8161 0.452 WISE Wl 12.47 0.03
2455252.8821 0.506 WISE w2 12.55 0.06
2455252.8821 0.506 WISE w1 12.17 0.03
2455252.9484 0.559 WISE w2 12.53 0.06
2455252.9484 0.559 WISE w1 12.19 0.03
2455253.0145 0.613 WISE w2 12.51 0.05
2455253.0145 0.613 WISE Wl 12.15 0.04
2455253.0807 0.667 WISE w2 12.46 0.05
2455253.0807 0.667 WISE - w1 12.12 0.03
2455253.1805 0.748 Swift UvoT wl 14.15 0.02
2455253.1915 0.757 Swift UuvoT w2 14.33 0.03
2455253.2130 0.774 WISE e w2 12.39 0.05
2455253.2130 0.774 WISE Wl 12.16 0.03
2455253.2475 0.803 Swift UVvOoT wl 14.24 0.03
2455253.2585 0.811 Swift UvoT w2 14.38 0.03
2455253.3145 0.857 Swift UuvoT wl 14.36 0.03
2455253.3255 0.866 Swift UvVOT w2 14.52 0.03
2455253.3453 0.882 WISE w2 12.59 0.06
2455253.3453 0.882 WISE e w1 12.23 0.04
2455253.3825 0.912 Swift UuvoT wl 14.57 0.03
2455253.3945 0.922 Swift UuvoT w2 14.84 0.04
2455253.4475 0.965 Swift UuvoT wl 15.09 0.04
2455253.4595 0.975 Swift UvoT w2 15.20 0.04
2455253.5175 0.022 Swift UvoT wl 15.14 0.04
2455253.5295 0.032 Swift UvVOT w2 15.22 0.06
2455253.5775 0.071 Swift UvVOT wl 14.77 0.03
2455253.5905 0.081 Swift UuvoT w2 14.81 0.05
2455253.6475 0.128 Swift UuvoT wl 14.40 0.03
2455253.6605 0.138 Swift UvoT w2 14.59 0.04
2455253.7176 0.185 Swift UvoT wl 14.28 0.02
2455253.7296 0.194 Swift UVvOoT w2 14.57 0.04
2455253.7787 0.234 Pagnotta CTIO 1.3 m J 13.93 0.03
2455253.7788 0.234 Pagnotta CTIO 1.3 m B 14.92 0.02
2455253.7802 0.235 Pagnotta CTIO 1.3 m K 13.07 0.24
2455253.7802 0.235 Pagnotta CTIO 1.3 m 1 14.26 0.01
2455253.7815 0.237 Pagnotta CTIO 1.3 m K 13.21 0.27
2455253.7816 0.237 Pagnotta CTIO 1.3 m R 14.54 0.01
2455253.7829 0.238 Pagnotta CTIO 1.3 m H 13.53 0.09
2455253.7829 0.238 Pagnotta CTIO 1.3 m Vv 14.70 0.01
2455253.7866 0.241 Swift UuvoT wl 14.12 0.03
2455253.7966 0.249 Swift UvoT w2 14.22 0.03
2455254.5206 0.837 Swift UvoT wl 14.26 0.03
2455254.5326 0.847 Swift UVvOoT w2 14.30 0.04
2455254.5866 0.891 Swift UvoT wl 14.60 0.04
2455254.5996 0.901 Swift UVOT w2 14.80 0.04
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2455254.6546 0.946 Swift UvoT wl 15.09 0.04
2455254.6666 0.956 Swift UvoT w2 15.10 0.05
2455254.7207 1.000 Swift UvoT wl 15.39 0.05
2455254.7337 0.010 Swift UuvoT w2 15.62 0.08
2455254.7695 0.039 Pagnotta CTIO 1.3 m J 14.77 0.03
2455254.7696 0.039 Pagnotta CTIO 1.3 m B 16.04 0.02
2455254.7710 0.041 Pagnotta CTIO 1.3 m 1 15.24 0.01
2455254.7724 0.042 Pagnotta CTIO 1.3 m R 15.52 0.01
2455254.7737 0.043 Pagnotta CTIO 1.3 m H 14.40 0.09
2455254.7737 0.043 Pagnotta CTIO 1.3 m Vv 15.73 0.01
2455254.7897 0.056 Swift UuvoT wl 14.78 0.04
2455254.8007 0.065 Swift UuvoT w2 14.66 0.04
24552548577 0.111 Swift UuvoT wl 14.37 0.04
2455254.8677 0.119 Swift UvoT w2 14.27 0.04
2455254.9207 0.162 Swift UvoT wl 14.23 0.03
2455254.9337 0.173 Swift UVOT w2 14.23 0.04
2455254.9887 0.217 Swift UuvoT wl 14.08 0.03
2455255.0007 0.227 Swift UuvoT w2 14.04 0.04
2455255.0557 0.272 Swift UuvoT wl 14.08 0.03
2455255.0687 0.283 Swift UvoT w2 14.07 0.04
2455255.6577 0.761 Swift UvoT wl 14.44 0.04
2455255.6707 0.772 Swift UuvoT w2 14.43 0.05
2455255.7228 0.814 Swift UVOT wl 14.54 0.11
2455255.7238 0.815 Swift UvVOT wl 14.68 0.04
2455255.7368 0.825 Swift UuvoT w2 14.70 0.04
2455255.7938 0.872 Swift UuvoT wl 14.67 0.04
2455255.8048 0.881 Swift UvoT w2 14.72 0.06
2455255.8209 0.894 Pagnotta CTIO 1.3 m J 14.57 0.02
2455255.8209 0.894 Pagnotta CTIO 1.3 m B 15.67 0.02
2455255.8223 0.895 Pagnotta CTIO 1.3 m K 13.97 0.20
2455255.8224 0.895 Pagnotta CTIO 1.3 m 1 14.94 0.01
2455255.8237 0.896 Pagnotta CTIO 1.3 m K 13.93 0.20
2455255.8237 0.896 Pagnotta CTIO 1.3 m R 15.25 0.01
2455255.8250 0.897 Pagnotta CTIO 1.3 m H 14.24 0.04
2455255.8251 0.897 Pagnotta CTIO 1.3 m 1% 15.44 0.01
2455255.8608 0.926 Swift UvoT wl 15.23 0.05
2455255.8618 0.927 Swift UuvoT wl 14.75 0.04
2455255.8718 0.935 Swift UuvoT w2 14.82 0.05
2455255.9258 0.979 Swift UvoT wl 15.56 0.05
2455255.9928 0.033 Swift UuvoT wl 15.36 0.05
2455256.0058 0.044 Swift UvVOT w2 15.26 0.07
2455256.0598 0.088 Swift UvoT wl 14.72 0.04
2455256.0728 0.098 Swift UVOT w2 14.57 0.06
2455256.1268 0.142 Swift UvoT wl 14.48 0.04
2455256.1398 0.153 Swift UuvoT w2 14.33 0.05
2455256.1938 0.197 Swift UuvoT wl 14.37 0.03
2455256.2068 0.207 Swift UvoT w2 14.44 0.05
2455256.2598 0.250 Swift UvOoT wl 14.34 0.03
2455256.2728 0.261 Swift UvoT w2 14.49 0.05
2455256.8285 0.713 Pagnotta CTIO 1.3 m J 14.36 0.02
2455256.8285 0.713 Pagnotta CTIO 1.3 m B 15.46 0.02
2455256.8300 0.714 Pagnotta CTIO 1.3 m K 13.90 0.19
2455256.8300 0.714 Pagnotta CTIO 1.3 m 1 14.71 0.01
2455256.8313 0.715 Pagnotta CTIO 1.3 m K 13.84 0.19
2455256.8313 0.715 Pagnotta CTIO 1.3 m R 15.01 0.01
2455256.8326 0.716 Pagnotta CTIO 1.3 m H 14.06 0.03
2455256.8327 0.716 Pagnotta CTIO 1.3 m Vv 15.22 0.01
2455256.8629 0.741 Swift UuvoT wl 14.89 0.03
2455256.8759 0.751 Swift UvoT w2 15.05 0.04
2455256.9299 0.795 Swift UVOT wl 15.13 0.03
2455256.9429 0.806 Swift UvoT w2 15.32 0.06
2455256.9969 0.849 Swift UuvoT wl 15.21 0.04
2455257.0099 0.860 Swift UVOT w2 15.43 0.06
2455257.0639 0.904 Swift UuvoT wl 15.25 0.04
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2455257.0769 0.914 Swift UvoT w2 15.58 0.07
2455257.1309 0.958 Swift UvoT wl 15.73 0.05
2455257.1439 0.969 Swift UvoT w2 16.14 0.08
2455257.1979 0.013 Swift UuvoT wl 15.94 0.05
2455257.2109 0.023 Swift UvoT w2 16.32 0.10
2455257.2649 0.067 Swift UvoT wl 15.42 0.04
2455257.2769 0.077 Swift UvoT w2 15.72 0.07
2455257.3319 0.122 Swift UvOoT wl 15.01 0.03
2455257.3449 0.132 Swift UVOT w2 15.19 0.06
2455257.3989 0.176 Swift UuvoT wl 14.81 0.03
2455257.4109 0.186 Swift UuvoT w2 14.96 0.05
2455257.4659 0.231 Swift UuvoT wl 15.02 0.03
2455257.4789 0.241 Swift UvoT w2 15.35 0.06
2455258.1360 0.775 Swift UvVOoT w2 14.76 0.08
2455258.1370 0.776 Swift UvoT wl 14.86 0.04
2455258.1470 0.784 Swift UvoT w2 14.90 0.05
2455258.2020 0.829 Swift UvVOT w2 14.81 0.09
2455258.2030 0.830 Swift UuvoT wl 14.98 0.04
2455258.2150 0.839 Swift UuvoT w2 15.00 0.05
2455258.2690 0.883 Swift UvoT w2 14.93 0.09
2455258.2700 0.884 Swift UVOT wl 15.19 0.05
2455258.2810 0.893 Swift UVvOoT w2 14.98 0.05
2455258.8339 0.342 Pagnotta CTIO 1.3 m J 14.72 0.02
2455258.8340 0.342 Pagnotta CTIO 1.3 m B 15.78 0.02
2455258.8354 0.344 Pagnotta CTIO 1.3 m K 14.17 0.23
2455258.8355 0.344 Pagnotta CTIO 1.3 m I 15.05 0.01
2455258.8368 0.345 Pagnotta CTIO 1.3 m K 14.35 0.26
2455258.8368 0.345 Pagnotta CTIO 1.3 m R 15.34 0.01
2455258.8381 0.346 Pagnotta CTIO 1.3 m H 14.41 0.05
2455258.8381 0.346 Pagnotta CTIO 1.3 m \4 15.54 0.01
2455259.4091 0.810 Swift UuvoT wl 15.47 0.06
2455259.4191 0.818 Swift UvoT w2 16.11 0.25
2455259.4761 0.864 Swift UVvOoT wl 15.50 0.06
2455259.4861 0.872 Swift UvoT w2 15.56 0.07
2455259.5421 0.918 Swift UvoT wl 15.81 0.06
2455259.5531 0.927 Swift UuvoT w2 15.81 0.09
2455259.6101 0.973 Swift UuvoT wl 16.14 0.08
2455259.6201 0.981 Swift UvoT w2 16.08 0.13
2455259.6762 0.027 Swift UuvoT wl 16.41 0.08
2455259.6872 0.036 Swift UvoT w2 16.36 0.13
2455259.7422 0.080 Swift UvoT wl 15.56 0.05
2455259.7542 0.090 Swift UvVOT w2 15.49 0.08
2455259.8092 0.135 Swift UuvoT wl 15.02 0.04
2455259.8131 0.138 Pagnotta CTIO 1.3 m J 14.97 0.02
2455259.8131 0.138 Pagnotta CTIO 1.3 m B 15.98 0.02
2455259.8146 0.139 Pagnotta CTIO 1.3 m I 15.29 0.01
2455259.8160 0.140 Pagnotta CTIO 1.3 m R 15.57 0.01
2455259.8174 0.142 Pagnotta CTIO 1.3 m H 14.73 0.06
2455259.8175 0.142 Pagnotta CTIO 1.3 m Vv 15.72 0.01
2455259.8202 0.144 Swift UuvoT w2 14.92 0.06
2455259.8762 0.189 Swift UuvoT wl 14.95 0.04
2455259.8882 0.199 Swift UuvoT w2 15.17 0.07
2455259.9432 0.244 Swift UuvoT wl 15.10 0.05
2455259.9542 0.253 Swift UvoT w2 15.20 0.07
2455260.0092 0.297 Swift UvoT wl 15.21 0.05
2455260.0212 0.307 Swift UvoT w2 15.12 0.07
2455260.5442 0.732 Swift UVOT wl 15.65 0.05
2455260.5562 0.742 Swift UuvoT w2 1591 0.05
2455260.6112 0.787 Swift UuvoT wl 15.81 0.05
2455260.6232 0.796 Swift UvoT w2 15.97 0.06
2455260.6783 0.841 Swift UvoT wl 15.85 0.05
2455260.6903 0.851 Swift UvoT w2 15.98 0.06
2455260.8155 0.953 Pagnotta CTIO 1.3 m J 15.75 0.05
2455260.8155 0.953 Pagnotta CTIO 1.3 m B 16.98 0.02
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2455260.8170 0.954 Pagnotta CTIO 1.3 m 1 16.26 0.02
2455260.8191 0.956 Pagnotta CTIO 1.3 m R 16.56 0.01
2455260.8207 0.957 Pagnotta CTIO 1.3 m H 15.66 0.17
2455260.8207 0.957 Pagnotta CTIO 1.3 m % 16.77 0.02
2455261.8497 0.793 Pagnotta CTIO 1.3 m J 15.19 0.03
2455261.8498 0.793 Pagnotta CTIO 1.3 m B 16.46 0.02
2455261.8512 0.794 Pagnotta CTIO 1.3 m 1 15.63 0.02
2455261.8533 0.796 Pagnotta CTIO 1.3 m R 15.96 0.01
2455261.8549 0.797 Pagnotta CTIO 1.3 m Vv 16.19 0.02
2455262.7558 0.529 Pagnotta CTIO 1.3 m J 15.20 0.09
2455262.7558 0.529 Pagnotta CTIO 1.3 m B 16.42 0.03
2455262.7573 0.531 Pagnotta CTIO 1.3 m 1 15.76 0.06
2455262.7602 0.533 Pagnotta CTIO 1.3 m Vv 16.15 0.02
2455264.8196 0.207 Pagnotta CTIO 1.3 m J 15.55 0.02
2455264.8197 0.207 Pagnotta CTIO 1.3 m B 16.85 0.01
2455264.8213 0.208 Pagnotta CTIO 1.3 m H 15.25 0.05
2455264.8214 0.208 Pagnotta CTIO 1.3 m 1 15.98 0.01
2455264.8230 0.209 Pagnotta CTIO 1.3 m H 15.25 0.05
2455264.8231 0.209 Pagnotta CTIO 1.3 m R 16.30 0.01
2455264.8247 0.211 Pagnotta CTIO 1.3 m H 15.26 0.05
2455264.8247 0.211 Pagnotta CTIO 1.3 m Vv 16.50 0.01
2455265.8041 0.007 Pagnotta CTIO 1.3 m B 18.26 0.02
2455265.8058 0.008 Pagnotta CTIO 1.3 m 1 17.32 0.02
2455265.8075 0.009 Pagnotta CTIO 1.3 m R 17.64 0.02
2455265.8091 0.011 Pagnotta CTIO 1.3 m 14 17.90 0.02
2455266.7923 0.810 Pagnotta CTIO 1.3 m J 16.03 0.04
2455266.7923 0.810 Pagnotta CTIO 1.3 m B 17.50 0.01
2455266.7940 0.811 Pagnotta CTIO 1.3 m H 1591 0.14
2455266.7940 0.811 Pagnotta CTIO 1.3 m 1 16.57 0.01
2455266.7957 0.812 Pagnotta CTIO 1.3 m H 15.90 0.14
2455266.7957 0.812 Pagnotta CTIO 1.3 m R 16.93 0.01
2455266.7973 0.814 Pagnotta CTIO 1.3 m H 15.90 0.14
2455266.7974 0.814 Pagnotta CTIO 1.3 m %4 17.16 0.01
2455267.8325 0.655 Pagnotta CTIO 1.3 m J 15.81 0.03
2455267.8326 0.655 Pagnotta CTIO 1.3 m B 17.07 0.01
2455267.8342 0.656 Pagnotta CTIO 1.3 m H 15.57 0.07
2455267.8342 0.656 Pagnotta CTIO 1.3 m 1 16.23 0.01
2455267.8359 0.658 Pagnotta CTIO 1.3 m H 15.54 0.07
2455267.8359 0.658 Pagnotta CTIO 1.3 m R 16.55 0.01
2455267.8376 0.659 Pagnotta CTIO 1.3 m H 15.55 0.06
2455267.8376 0.659 Pagnotta CTIO 1.3 m Vv 16.72 0.01
2455268.7834 0.428 Pagnotta CTIO 1.3 m J 15.89 0.03
2455268.7834 0.428 Pagnotta CTIO 1.3 m B 17.17 0.01
2455268.7851 0.429 Pagnotta CTIO 1.3 m H 15.78 0.12
2455268.7851 0.429 Pagnotta CTIO 1.3 m 1 16.47 0.01
2455268.7868 0.430 Pagnotta CTIO 1.3 m H 15.78 0.10
2455268.7868 0.431 Pagnotta CTIO 1.3 m R 16.73 0.01
2455268.7884 0.432 Pagnotta CTIO 1.3 m H 15.75 0.11
2455268.7885 0.432 Pagnotta CTIO 1.3 m 14 16.88 0.01
2455269.0037 0.607 Landolt KPNO 2.1 m Stromgren y 16.96 0.01
2455269.0126 0.614 Landolt KPNO 2.1 m Stromgren y 17.02 0.01
2455269.8119 0.264 Pagnotta CTIO 1.3 m B 17.70 0.01
2455269.8136 0.265 Pagnotta CTIO 1.3 m I 16.74 0.01
2455269.8153 0.266 Pagnotta CTIO 1.3 m R 17.06 0.01
2455269.8169 0.268 Pagnotta CTIO 1.3 m Vv 17.30 0.01
2455270.7772 0.048 Pagnotta CTIO 1.3 m J 16.52 0.05
2455270.7773 0.048 Pagnotta CTIO 1.3 m B 18.02 0.02
2455270.7789 0.049 Pagnotta CTIO 1.3 m H 16.17 0.14
2455270.7790 0.049 Pagnotta CTIO 1.3 m 1 17.15 0.02
2455270.7806 0.051 Pagnotta CTIO 1.3 m H 16.17 0.14
2455270.7807 0.051 Pagnotta CTIO 1.3 m R 17.45 0.01
2455270.7823 0.052 Pagnotta CTIO 1.3 m H 16.17 0.13
2455270.7823 0.052 Pagnotta CTIO 1.3 m % 17.62 0.01
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2455271.0147 0.241 Landolt KPNO 2.1 m Stromgren y 17.42 0.01
2455271.8151 0.891 Pagnotta CTIO 1.3 m J 16.08 0.04
2455271.8152 0.891 Pagnotta CTIO 1.3 m B 17.50 0.01
2455271.8168 0.893 Pagnotta CTIO 1.3 m H 15.88 0.11
2455271.8169 0.893 Pagnotta CTIO 1.3 m 1 16.64 0.01
2455271.8185 0.894 Pagnotta CTIO 1.3 m H 15.86 0.10
2455271.8186 0.894 Pagnotta CTIO 1.3 m R 16.96 0.01
2455271.8202 0.896 Pagnotta CTIO 1.3 m H 15.90 0.11
2455271.8202 0.896 Pagnotta CTIO 1.3 m 14 17.17 0.01
2455272.0176 0.056 Landolt KPNO 2.1 m Stromgren y 17.97 0.02
2455272.7882 0.682 Pagnotta CTIO 1.3 m J 15.98 0.03
2455272.7882 0.682 Pagnotta CTIO 1.3 m B 17.41 0.01
2455272.7899 0.684 Pagnotta CTIO 1.3 m H 15.80 0.10
2455272.7899 0.684 Pagnotta CTIO 1.3 m I 16.47 0.01
2455272.7916 0.685 Pagnotta CTIO 1.3 m H 15.72 0.09
2455272.7916 0.685 Pagnotta CTIO 1.3 m R 16.80 0.01
2455272.7932 0.686 Pagnotta CTIO 1.3 m H 15.76 0.10
2455272.7933 0.686 Pagnotta CTIO 1.3 m %4 17.01 0.01
2455273.0160 0.867 Landolt KPNO 2.1 m Stromgren y 17.39 0.01
2455273.0266 0.876 Landolt KPNO 2.1 m Stromgren y 17.36 0.02
2455273.8381 0.535 Pagnotta CTIO 1.3 m J 16.10 0.03
2455273.8381 0.535 Pagnotta CTIO 1.3 m B 17.30 0.01
2455273.8398 0.537 Pagnotta CTIO 1.3 m H 15.90 0.09
2455273.8398 0.537 Pagnotta CTIO 1.3 m 1 16.53 0.01
2455273.8415 0.538 Pagnotta CTIO 1.3 m H 15.93 0.10
2455273.8415 0.538 Pagnotta CTIO 1.3 m R 16.83 0.01
2455273.8431 0.540 Pagnotta CTIO 1.3 m H 15.89 0.09
2455273.8432 0.540 Pagnotta CTIO 1.3 m 14 17.00 0.01
2455273.9968 0.664 Landolt KPNO 2.1 m Stromgren y 17.36 0.01
2455274.0090 0.674 Landolt KPNO 2.1 m Stromgren y 17.34 0.01
2455274.8451 0.354 Pagnotta CTIO 1.3 m J 15.88 0.03
2455274.8451 0.354 Pagnotta CTIO 1.3 m B 17.02 0.01
2455274.8468 0.355 Pagnotta CTIO 1.3 m H 15.54 0.08
2455274.8468 0.355 Pagnotta CTIO 1.3 m I 16.28 0.01
2455274.8485 0.357 Pagnotta CTIO 1.3 m H 15.57 0.09
2455274.8485 0.357 Pagnotta CTIO 1.3 m R 16.55 0.01
2455274.8502 0.358 Pagnotta CTIO 1.3 m H 15.55 0.09
2455274.8502 0.358 Pagnotta CTIO 1.3 m %4 16.71 0.01
2455274.9992 0.479 Landolt KPNO 2.1 m Stromgren y 17.00 0.01
2455275.0099 0.488 Landolt KPNO 2.1 m Stromgren y 17.00 0.01
2455275.0203 0.496 Landolt KPNO 2.1 m Stromgren y 17.02 0.01
2455275.8388 0.161 Pagnotta CTIO 1.3 m J 16.00 0.04
2455275.8388 0.161 Pagnotta CTIO 1.3 m B 17.43 0.01
2455275.8405 0.163 Pagnotta CTIO 1.3 m H 15.84 0.16
2455275.8405 0.163 Pagnotta CTIO 1.3 m 1 16.54 0.01
2455275.8422 0.164 Pagnotta CTIO 1.3 m H 15.92 0.17
2455275.8422 0.164 Pagnotta CTIO 1.3 m R 16.92 0.01
2455275.8438 0.165 Pagnotta CTIO 1.3 m H 15.82 0.15
2455275.8438 0.165 Pagnotta CTIO 1.3 m 14 17.12 0.01
2455276.8625 0.993 Pagnotta CTIO 1.3 m J 16.81 0.06
2455276.8626 0.993 Pagnotta CTIO 1.3 m B 18.40 0.02
2455276.8642 0.995 Pagnotta CTIO 1.3 m H 16.57 0.17
2455276.8642 0.995 Pagnotta CTIO 1.3 m I 17.52 0.03
2455276.8659 0.996 Pagnotta CTIO 1.3 m H 16.56 0.18
2455276.8659 0.996 Pagnotta CTIO 1.3 m R 17.81 0.02
2455276.8676 0.997 Pagnotta CTIO 1.3 m H 16.52 0.17
2455276.8676 0.997 Pagnotta CTIO 1.3 m Vv 18.04 0.02
2455279.8534 0.424 Pagnotta CTIO 1.3 m J 15.97 0.04
2455279.8535 0.424 Pagnotta CTIO 1.3 m B 17.07 0.01
2455279.8551 0.425 Pagnotta CTIO 1.3 m H 15.85 0.12
2455279.8552 0.425 Pagnotta CTIO 1.3 m 1 16.33 0.01
2455279.8568 0.427 Pagnotta CTIO 1.3 m H 15.91 0.13
2455279.8569 0.427 Pagnotta CTIO 1.3 m R 16.64 0.01
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2455279.8585 0.428 Pagnotta CTIO 1.3 m H 15.87 0.12
2455279.8585 0.428 Pagnotta CTIO 1.3 m Vv 16.79 0.01
2455280.8951 0.270 Pagnotta CTIO 1.3 m J 15.96 0.05
2455280.8951 0.270 Pagnotta CTIO 1.3 m B 17.15 0.01
2455280.8968 0.272 Pagnotta CTIO 1.3 m H 15.71 0.09
2455280.8968 0.272 Pagnotta CTIO 1.3 m 1 16.38 0.01
2455280.8985 0.273 Pagnotta CTIO 1.3 m H 15.71 0.09
2455280.8985 0.273 Pagnotta CTIO 1.3 m R 16.66 0.01
2455280.9001 0.274 Pagnotta CTIO 1.3 m H 15.68 0.09
2455280.9002 0.274 Pagnotta CTIO 1.3 m Vv 16.84 0.01
2455281.7943 0.001 Pagnotta CTIO 1.3 m J 16.98 0.07
2455281.7943 0.001 Pagnotta CTIO 1.3 m B 18.69 0.02
2455281.7960 0.002 Pagnotta CTIO 1.3 m H 16.78 0.19
2455281.7960 0.002 Pagnotta CTIO 1.3 m I 17.81 0.03
2455281.7977 0.004 Pagnotta CTIO 1.3 m H 16.76 0.18
2455281.7977 0.004 Pagnotta CTIO 1.3 m R 18.10 0.02
2455281.7993 0.005 Pagnotta CTIO 1.3 m H 16.75 0.17
2455281.7994 0.005 Pagnotta CTIO 1.3 m %4 18.23 0.02
2455282.8262 0.840 Pagnotta CTIO 1.3 m J 16.30 0.05
2455282.8262 0.840 Pagnotta CTIO 1.3 m B 17.84 0.02
2455282.8279 0.841 Pagnotta CTIO 1.3 m H 16.00 0.13
2455282.8279 0.841 Pagnotta CTIO 1.3 m 1 16.90 0.02
2455282.8296 0.842 Pagnotta CTIO 1.3 m H 16.11 0.14
2455282.8296 0.842 Pagnotta CTIO 1.3 m R 17.25 0.01
2455282.8313 0.844 Pagnotta CTIO 1.3 m H 15.96 0.13
2455282.8313 0.844 Pagnotta CTIO 1.3 m Vv 17.44 0.01
2455283.7153 0.562 Pagnotta CTIO 1.3 m J 16.31 0.05
2455283.7153 0.562 Pagnotta CTIO 1.3 m B 17.89 0.03
2455283.7170 0.563 Pagnotta CTIO 1.3 m H 16.21 0.22
2455283.7170 0.563 Pagnotta CTIO 1.3 m 1 16.99 0.02
2455283.7187 0.565 Pagnotta CTIO 1.3 m H 16.27 0.23
2455283.7187 0.565 Pagnotta CTIO 1.3 m R 17.32 0.02
2455283.7203 0.566 Pagnotta CTIO 1.3 m H 16.25 0.23
2455283.7204 0.566 Pagnotta CTIO 1.3 m 1% 17.47 0.02
2455284.7789 0.426 Pagnotta CTIO 1.3 m J 16.32 0.06
2455284.7789 0.426 Pagnotta CTIO 1.3 m B 17.88 0.03
2455284.7806 0.428 Pagnotta CTIO 1.3 m H 16.16 0.22
2455284.7806 0.428 Pagnotta CTIO 1.3 m 1 16.97 0.02
2455284.7823 0.429 Pagnotta CTIO 1.3 m H 16.21 0.23
2455284.7823 0.429 Pagnotta CTIO 1.3 m R 17.30 0.02
2455284.7840 0.431 Pagnotta CTIO 1.3 m H 16.12 0.22
2455284.7840 0.431 Pagnotta CTIO 1.3 m Vv 17.55 0.02
2455285.7232 0.194 Pagnotta CTIO 1.3 m J 15.95 0.08
2455285.7232 0.194 Pagnotta CTIO 1.3 m B 17.79 0.08
2455285.7249 0.195 Pagnotta CTIO 1.3 m H 15.89 0.21
2455285.7249 0.195 Pagnotta CTIO 1.3 m 1 16.96 0.06
2455285.7266 0.197 Pagnotta CTIO 1.3 m H 1591 0.21
2455285.7266 0.197 Pagnotta CTIO 1.3 m R 17.33 0.05
2455285.7282 0.198 Pagnotta CTIO 1.3 m H 15.93 0.21
2455285.7283 0.198 Pagnotta CTIO 1.3 m Vv 17.51 0.06
2455286.7191 0.003 Pagnotta CTIO 1.3 m J 16.84 0.12
2455286.7191 0.003 Pagnotta CTIO 1.3 m B 18.73 0.08
2455286.7208 0.005 Pagnotta CTIO 1.3 m I 17.88 0.09
2455286.7225 0.006 Pagnotta CTIO 1.3 m R 18.23 0.08
2455287.7166 0.814 Pagnotta CTIO 1.3 m J 16.41 0.08
2455287.7166 0.814 Pagnotta CTIO 1.3 m B 18.39 0.06
2455287.7182 0.815 Pagnotta CTIO 1.3 m H 16.34 0.26
2455287.7183 0.815 Pagnotta CTIO 1.3 m 1 17.21 0.05
2455287.7199 0.816 Pagnotta CTIO 1.3 m H 16.24 0.23
2455287.7200 0.816 Pagnotta CTIO 1.3 m R 17.60 0.04
2455287.7216 0.818 Pagnotta CTIO 1.3 m H 16.20 0.22
2455287.7216 0.818 Pagnotta CTIO 1.3 m %4 17.87 0.05
2455288.7453 0.650 Pagnotta CTIO 1.3 m J 16.49 0.07
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2455288.7454 0.650 Pagnotta CTIO 1.3 m B 18.18 0.04
2455288.7470 0.651 Pagnotta CTIO 1.3 m H 16.32 0.14
2455288.7471 0.651 Pagnotta CTIO 1.3 m 1 17.14 0.04
2455288.7487 0.652 Pagnotta CTIO 1.3 m H 16.25 0.13
2455288.7488 0.653 Pagnotta CTIO 1.3 m R 17.47 0.04
2455288.7504 0.654 Pagnotta CTIO 1.3 m H 16.34 0.14
2455288.7504 0.654 Pagnotta CTIO 1.3 m Vv 17.72 0.04
2455289.7516 0.467 Pagnotta CTIO 1.3 m J 16.59 0.13
2455289.7516 0.467 Pagnotta CTIO 1.3 m B 18.37 0.06
2455289.7533 0.469 Pagnotta CTIO 1.3 m 1 17.21 0.06
2455289.7550 0.470 Pagnotta CTIO 1.3 m R 17.51 0.05
2455289.7567 0.472 Pagnotta CTIO 1.3 m Vv 17.71 0.05
2455291.7310 0.076 Pagnotta CTIO 1.3 m J 16.65 0.08
2455291.7311 0.076 Pagnotta CTIO 1.3 m B 18.76 0.04
2455291.7328 0.077 Pagnotta CTIO 1.3 m I 17.54 0.04
2455291.7345 0.079 Pagnotta CTIO 1.3 m R 17.92 0.03
2455291.7361 0.080 Pagnotta CTIO 1.3 m Vv 18.14 0.03
2455292.7340 0.891 Pagnotta CTIO 1.3 m J 16.86 0.12
2455292.7340 0.891 Pagnotta CTIO 1.3 m B 18.47 0.04
2455292.7357 0.892 Pagnotta CTIO 1.3 m I 17.42 0.06
2455292.7374 0.894 Pagnotta CTIO 1.3 m R 17.71 0.05
2455292.7391 0.895 Pagnotta CTIO 1.3 m \4 18.11 0.07
2455293.7421 0.710 Pagnotta CTIO 1.3 m J 16.65 0.07
2455293.7422 0.710 Pagnotta CTIO 1.3 m B 18.56 0.03
2455293.7438 0.712 Pagnotta CTIO 1.3 m H 16.51 0.21
2455293.7439 0.712 Pagnotta CTIO 1.3 m I 17.34 0.03
2455293.7456 0.713 Pagnotta CTIO 1.3 m H 16.49 0.21
2455293.7456 0.713 Pagnotta CTIO 1.3 m R 17.77 0.02
2455293.7472 0.715 Pagnotta CTIO 1.3 m H 16.57 0.22
2455293.7473 0.715 Pagnotta CTIO 1.3 m Vv 17.99 0.02
2455294.7657 0.542 Pagnotta CTIO 1.3 m J 16.96 0.07
24552947657 0.542 Pagnotta CTIO 1.3 m B 18.56 0.02
2455294.7674 0.544 Pagnotta CTIO 1.3 m H 16.63 0.14
2455294.7674 0.544 Pagnotta CTIO 1.3 m I 17.40 0.02
2455294.7691 0.545 Pagnotta CTIO 1.3 m H 16.51 0.12
2455294.7691 0.545 Pagnotta CTIO 1.3 m R 17.76 0.02
24552947707 0.546 Pagnotta CTIO 1.3 m H 16.54 0.12
2455294.7708 0.546 Pagnotta CTIO 1.3 m %4 17.96 0.02
2455295.7298 0.326 Pagnotta CTIO 1.3 m J 16.58 0.05
2455295.7299 0.326 Pagnotta CTIO 1.3 m B 18.51 0.02
2455295.7315 0.327 Pagnotta CTIO 1.3 m H 16.27 0.17
2455295.7316 0.327 Pagnotta CTIO 1.3 m I 17.35 0.02
2455295.7332 0.328 Pagnotta CTIO 1.3 m H 16.39 0.19
2455295.7333 0.328 Pagnotta CTIO 1.3 m R 17.74 0.02
2455295.7349 0.330 Pagnotta CTIO 1.3 m H 16.32 0.17
2455295.7349 0.330 Pagnotta CTIO 1.3 m Vv 17.98 0.02
2455296.7466 0.152 Pagnotta CTIO 1.3 m J 16.65 0.06
2455296.7466 0.152 Pagnotta CTIO 1.3 m B 18.71 0.02
2455296.7483 0.153 Pagnotta CTIO 1.3 m H 16.41 0.18
2455296.7483 0.153 Pagnotta CTIO 1.3 m I 17.45 0.02
2455296.7500 0.155 Pagnotta CTIO 1.3 m H 16.45 0.17
2455296.7500 0.155 Pagnotta CTIO 1.3 m R 17.86 0.02
2455296.7516 0.156 Pagnotta CTIO 1.3 m H 16.35 0.15
2455296.7517 0.156 Pagnotta CTIO 1.3 m Vv 18.10 0.02
2455296.9359 0.306 Landolt KPNO 2.1 m Stromgren y 18.06 0.02
2455296.9477 0.315 Landolt KPNO 2.1 m Stromgren y 18.08 0.02
2455296.9583 0.324 Landolt KPNO 2.1 m Stromgren y 18.04 0.02
2455297.7253 0.947 Pagnotta CTIO 1.3 m J 16.81 0.07
2455297.7253 0.947 Pagnotta CTIO 1.3 m B 18.90 0.03
2455297.7270 0.949 Pagnotta CTIO 1.3 m H 16.62 0.22
2455297.7270 0.949 Pagnotta CTIO 1.3 m I 17.80 0.03
2455297.7287 0.950 Pagnotta CTIO 1.3 m H 16.63 0.22
2455297.7287 0.950 Pagnotta CTIO 1.3 m R 18.08 0.02

27



THE ASTROPHYSICAL JOURNAL, 811:32 (42pp), 2015 September 20

PAGNOTTA ET AL.

Table 3
(Continued)
HID Phase Observer Telescope Filter Magnitude Error
2455297.7303 0.951 Pagnotta CTIO 1.3 m H 16.63 0.22
2455297.7304 0.951 Pagnotta CTIO 1.3 m Vv 18.28 0.02
2455297.9668 0.143 Landolt KPNO 2.1 m Stromgren y 17.61 0.01
2455297.9777 0.152 Landolt KPNO 2.1 m Stromgren y 17.99 0.02
2455298.7527 0.782 Pagnotta CTIO 1.3 m J 16.57 0.05
2455298.7527 0.782 Pagnotta CTIO 1.3 m B 18.50 0.02
2455298.7545 0.784 Pagnotta CTIO 1.3 m 1 17.32 0.02
2455298.7562 0.785 Pagnotta CTIO 1.3 m R 17.70 0.02
2455298.7579 0.786 Pagnotta CTIO 1.3 m 14 17.89 0.02
2455298.9307 0.927 Landolt KPNO 2.1 m Stromgren y 18.14 0.02
2455298.9431 0.937 Landolt KPNO 2.1 m Stromgren y 18.36 0.02
2455299.6321 0.497 Pagnotta CTIO 1.3 m J 16.47 0.09
2455299.6321 0.497 Pagnotta CTIO 1.3 m B 18.58 0.03
2455299.6338 0.498 Pagnotta CTIO 1.3 m I 17.45 0.03
2455299.6355 0.500 Pagnotta CTIO 1.3 m R 17.81 0.02
2455299.6372 0.501 Pagnotta CTIO 1.3 m Vv 18.00 0.02
2455300.6848 0.352 Pagnotta CTIO 1.3 m J 16.46 0.07
2455300.6848 0.352 Pagnotta CTIO 1.3 m B 18.34 0.02
2455300.6865 0.354 Pagnotta CTIO 1.3 m 1 17.23 0.02
2455300.6882 0.355 Pagnotta CTIO 1.3 m R 17.59 0.02
2455300.6899 0.356 Pagnotta CTIO 1.3 m Vv 17.82 0.02
2455300.9358 0.556 Landolt KPNO 2.1 m Stromgren y 17.87 0.01
2455300.9469 0.565 Landolt KPNO 2.1 m Stromgren y 17.91 0.02
2455301.6407 0.129 Pagnotta CTIO 1.3 m J 16.44 0.11
2455301.6408 0.129 Pagnotta CTIO 1.3 m B 18.66 0.03
2455301.6425 0.131 Pagnotta CTIO 1.3 m 1 17.35 0.03
2455301.6442 0.132 Pagnotta CTIO 1.3 m R 17.78 0.02
2455301.6459 0.133 Pagnotta CTIO 1.3 m 14 18.01 0.02
2455302.6487 0.948 Pagnotta CTIO 1.3 m B 18.78 0.08
2455302.6504 0.950 Pagnotta CTIO 1.3 m 1 17.61 0.15
2455302.6521 0.951 Pagnotta CTIO 1.3 m R 18.30 0.12
2455302.6538 0.952 Pagnotta CTIO 1.3 m Vv 18.51 0.10
2455304.6716 0.592 Pagnotta CTIO 1.3 m J 16.45 0.13
2455304.6716 0.592 Pagnotta CTIO 1.3 m B 18.24 0.02
2455304.6733 0.594 Pagnotta CTIO 1.3 m 1 17.07 0.02
2455304.6750 0.595 Pagnotta CTIO 1.3 m R 17.45 0.02
2455304.6767 0.596 Pagnotta CTIO 1.3 m Vv 17.70 0.02
2455305.6687 0.402 Pagnotta CTIO 1.3 m J 16.22 0.06
2455305.6688 0.403 Pagnotta CTIO 1.3 m B 17.72 0.01
2455305.6704 0.404 Pagnotta CTIO 1.3 m H 16.14 0.22
2455305.6705 0.404 Pagnotta CTIO 1.3 m 1 16.74 0.02
2455305.6721 0.405 Pagnotta CTIO 1.3 m R 17.09 0.01
2455305.6738 0.407 Pagnotta CTIO 1.3 m H 16.25 0.24
2455305.6738 0.407 Pagnotta CTIO 1.3 m Vv 17.30 0.01
2455306.6092 0.167 Pagnotta CTIO 1.3 m B 18.14 0.02
2455306.6108 0.168 Pagnotta CTIO 1.3 m 1 17.05 0.03
2455306.6125 0.169 Pagnotta CTIO 1.3 m R 17.44 0.02
2455306.6142 0.171 Pagnotta CTIO 1.3 m 14 17.66 0.02
2455307.6631 0.023 Pagnotta CTIO 1.3 m J 17.18 0.17
2455307.6632 0.023 Pagnotta CTIO 1.3 m B 19.50 0.05
2455307.6649 0.025 Pagnotta CTIO 1.3 m I 18.03 0.05
2455307.6666 0.026 Pagnotta CTIO 1.3 m R 18.45 0.03
2455307.6682 0.027 Pagnotta CTIO 1.3 m Vv 18.80 0.04
2455308.8012 0.948 Pagnotta CTIO 1.3 m J 16.95 0.08
2455308.8012 0.948 Pagnotta CTIO 1.3 m B 18.62 0.02
2455308.8028 0.949 Pagnotta CTIO 1.3 m H 16.49 0.16
2455308.8029 0.949 Pagnotta CTIO 1.3 m 1 17.52 0.03
2455308.8045 0.951 Pagnotta CTIO 1.3 m H 16.52 0.16
2455308.8046 0.951 Pagnotta CTIO 1.3 m R 17.85 0.02
2455308.8062 0.952 Pagnotta CTIO 1.3 m H 16.60 0.17
2455308.8062 0.952 Pagnotta CTIO 1.3 m Vv 18.13 0.02
2455309.5895 0.589 Pagnotta CTIO 1.3 m J 16.25 0.10
2455309.5895 0.589 Pagnotta CTIO 1.3 m B 18.32 0.04
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2455309.5911 0.590 Pagnotta CTIO 1.3 m J 16.27 0.10
2455309.5911 0.590 Pagnotta CTIO 1.3 m 1 17.15 0.03
2455309.5928 0.591 Pagnotta CTIO 1.3 m J 16.24 0.09
2455309.5928 0.591 Pagnotta CTIO 1.3 m R 17.52 0.02
2455309.5944 0.593 Pagnotta CTIO 1.3 m J 16.20 0.09
2455309.5945 0.593 Pagnotta CTIO 1.3 m Vv 17.77 0.03
2455310.6308 0.435 Pagnotta CTIO 1.3 m J 16.24 0.07
2455310.6308 0.435 Pagnotta CTIO 1.3 m B 17.95 0.03
2455310.6325 0.436 Pagnotta CTIO 1.3 m J 16.26 0.07
2455310.6325 0.436 Pagnotta CTIO 1.3 m 1 16.91 0.02
2455310.6341 0.438 Pagnotta CTIO 1.3 m J 16.25 0.07
2455310.6342 0.438 Pagnotta CTIO 1.3 m R 17.32 0.02
2455310.6358 0.439 Pagnotta CTIO 1.3 m J 16.31 0.07
2455310.6358 0.439 Pagnotta CTIO 1.3 m %4 17.53 0.02
2455315.6321 0.499 Pagnotta CTIO 1.3 m B 18.48 0.10
2455315.6338 0.501 Pagnotta CTIO 1.3 m 1 17.29 0.08
2455315.6355 0.502 Pagnotta CTIO 1.3 m R 17.80 0.08
2455315.6371 0.503 Pagnotta CTIO 1.3 m %4 17.84 0.07
2455317.7483 0.219 Pagnotta CTIO 1.3 m J 16.78 0.17
2455317.7484 0.219 Pagnotta CTIO 1.3 m B 18.60 0.08
2455317.7500 0.220 Pagnotta CTIO 1.3 m J 16.81 0.18
2455317.7500 0.220 Pagnotta CTIO 1.3 m 1 17.20 0.07
2455317.7517 0.222 Pagnotta CTIO 1.3 m J 16.80 0.19
2455317.7517 0.222 Pagnotta CTIO 1.3 m R 17.70 0.07
2455317.7533 0.223 Pagnotta CTIO 1.3 m J 16.84 0.19
2455317.7534 0.223 Pagnotta CTIO 1.3 m Vv 18.04 0.07
2455319.6613 0.774 Pagnotta CTIO 1.3 m B 18.73 0.05
2455319.6630 0.775 Pagnotta CTIO 1.3 m 1 17.34 0.03
2455319.6647 0.776 Pagnotta CTIO 1.3 m R 17.80 0.03
2455319.6664 0.778 Pagnotta CTIO 1.3 m Vv 18.05 0.03
2455320.6661 0.590 Pagnotta CTIO 1.3 m J 16.57 0.10
2455320.6661 0.590 Pagnotta CTIO 1.3 m B 18.55 0.03
2455320.6678 0.591 Pagnotta CTIO 1.3 m J 16.58 0.10
2455320.6678 0.591 Pagnotta CTIO 1.3 m 1 17.23 0.03
2455320.6695 0.593 Pagnotta CTIO 1.3 m J 16.64 0.11
2455320.6695 0.593 Pagnotta CTIO 1.3 m R 17.62 0.02
2455320.6711 0.594 Pagnotta CTIO 1.3 m J 16.52 0.10
2455320.6712 0.594 Pagnotta CTIO 1.3 m 1% 17.94 0.02
2455321.6527 0.392 Pagnotta CTIO 1.3 m J 16.66 0.16
2455321.6528 0.392 Pagnotta CTIO 1.3 m B 18.60 0.03
2455321.6544 0.393 Pagnotta CTIO 1.3 m J 16.65 0.14
2455321.6545 0.393 Pagnotta CTIO 1.3 m I 17.30 0.03
2455321.6561 0.395 Pagnotta CTIO 1.3 m J 16.43 0.11
2455321.6561 0.395 Pagnotta CTIO 1.3 m R 17.69 0.02
2455321.6578 0.396 Pagnotta CTIO 1.3 m J 16.55 0.12
2455321.6578 0.396 Pagnotta CTIO 1.3 m Vv 18.02 0.02
2455323.5975 0.972 Pagnotta CTIO 1.3 m B 19.09 0.03
2455323.5992 0.974 Pagnotta CTIO 1.3 m 1 17.81 0.05
2455323.6009 0.975 Pagnotta CTIO 1.3 m R 18.24 0.03
2455323.6026 0.976 Pagnotta CTIO 1.3 m Vv 18.59 0.03
2455324.5965 0.784 Pagnotta CTIO 1.3 m B 18.55 0.02
2455324.5982 0.785 Pagnotta CTIO 1.3 m 1 17.28 0.03
2455324.5999 0.787 Pagnotta CTIO 1.3 m R 17.62 0.02
2455324.6016 0.788 Pagnotta CTIO 1.3 m Vv 17.96 0.02
2455325.7090 0.688 Pagnotta CTIO 1.3 m B 18.35 0.02
2455325.7107 0.690 Pagnotta CTIO 1.3 m 1 17.09 0.02
2455325.7124 0.691 Pagnotta CTIO 1.3 m R 17.53 0.02
2455325.7141 0.692 Pagnotta CTIO 1.3 m %4 17.86 0.02
2455326.6976 0.492 Pagnotta CTIO 1.3 m B 18.32 0.02
2455326.6993 0.493 Pagnotta CTIO 1.3 m 1 17.28 0.02
2455326.7010 0.494 Pagnotta CTIO 1.3 m R 17.63 0.02
2455326.7027 0.496 Pagnotta CTIO 1.3 m %4 17.87 0.02
2455327.6331 0.252 Pagnotta CTIO 1.3 m B 18.55 0.02
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2455327.6348 0.253 Pagnotta CTIO 1.3 m 1 17.22 0.02
2455327.6365 0.254 Pagnotta CTIO 1.3 m R 17.59 0.02
2455327.6381 0.256 Pagnotta CTIO 1.3 m 14 17.95 0.02
2455328.6055 0.042 Pagnotta CTIO 1.3 m B 19.25 0.09
2455328.6072 0.043 Pagnotta CTIO 1.3 m 1 17.85 0.14
2455328.6089 0.045 Pagnotta CTIO 1.3 m R 18.40 0.11
2455328.6106 0.046 Pagnotta CTIO 1.3 m Vv 18.56 0.08
2455334.5924 0.907 Pagnotta CTIO 1.3 m B 18.45 0.02
2455334.5941 0.909 Pagnotta CTIO 1.3 m 1 17.24 0.03
2455334.5958 0.910 Pagnotta CTIO 1.3 m R 1591 0.02
2455334.5974 0911 Pagnotta CTIO 1.3 m Vv 17.95 0.02
2455335.6387 0.757 Pagnotta CTIO 1.3 m B 18.36 0.02
2455335.6403 0.759 Pagnotta CTIO 1.3 m 1 17.05 0.02
2455335.6420 0.760 Pagnotta CTIO 1.3 m R 17.50 0.01
2455335.6437 0.762 Pagnotta CTIO 1.3 m Vv 17.83 0.02
2455338.6302 0.188 Pagnotta CTIO 1.3 m B 17.55 0.03
2455338.6319 0.190 Pagnotta CTIO 1.3 m 1 16.61 0.03
2455338.6336 0.191 Pagnotta CTIO 1.3 m R 16.94 0.03
2455338.6352 0.193 Pagnotta CTIO 1.3 m %4 17.09 0.04
2455339.6837 0.045 Pagnotta CTIO 1.3 m B 19.15 0.05
2455339.6854 0.046 Pagnotta CTIO 1.3 m 1 17.66 0.04
2455339.6870 0.047 Pagnotta CTIO 1.3 m R 18.07 0.03
2455339.6887 0.049 Pagnotta CTIO 1.3 m 14 18.45 0.04
2455340.6322 0.815 Pagnotta CTIO 1.3 m B 18.08 0.03
2455340.6339 0.817 Pagnotta CTIO 1.3 m 1 16.89 0.02
2455340.6356 0.818 Pagnotta CTIO 1.3 m R 17.30 0.02
2455340.6373 0.820 Pagnotta CTIO 1.3 m Vv 17.58 0.02
2455341.6516 0.644 Pagnotta CTIO 1.3 m B 18.33 0.04
2455341.6532 0.645 Pagnotta CTIO 1.3 m 1 17.08 0.03
2455341.6549 0.647 Pagnotta CTIO 1.3 m R 17.51 0.03
2455341.6566 0.648 Pagnotta CTIO 1.3 m Vv 17.82 0.03
2455342.6908 0.488 Pagnotta CTIO 1.3 m B 18.37 0.05
2455342.6925 0.490 Pagnotta CTIO 1.3 m 1 17.34 0.04
2455342.6942 0.491 Pagnotta CTIO 1.3 m R 17.67 0.03
2455342.6959 0.492 Pagnotta CTIO 1.3 m Vv 17.90 0.03
2455343.6045 0.231 Pagnotta CTIO 1.3 m B 18.07 0.06
2455343.6062 0.232 Pagnotta CTIO 1.3 m 1 17.12 0.06
2455343.6079 0.234 Pagnotta CTIO 1.3 m R 17.38 0.05
2455343.6096 0.235 Pagnotta CTIO 1.3 m %4 17.71 0.05
2455346.7432 0.782 Pagnotta CTIO 1.3 m B 18.54 0.05
2455346.7449 0.783 Pagnotta CTIO 1.3 m 1 17.23 0.04
2455346.7466 0.784 Pagnotta CTIO 1.3 m R 17.67 0.04
2455346.7483 0.786 Pagnotta CTIO 1.3 m % 18.01 0.04
2455347.6779 0.541 Pagnotta CTIO 1.3 m B 18.75 0.04
2455347.6796 0.542 Pagnotta CTIO 1.3 m 1 17.47 0.03
2455347.6813 0.544 Pagnotta CTIO 1.3 m R 17.90 0.03
2455347.6829 0.545 Pagnotta CTIO 1.3 m 14 18.16 0.03
2455348.6602 0.339 Pagnotta CTIO 1.3 m B 18.87 0.04
2455348.6619 0.341 Pagnotta CTIO 1.3 m 1 17.41 0.03
2455348.6636 0.342 Pagnotta CTIO 1.3 m R 17.86 0.02
2455348.6652 0.343 Pagnotta CTIO 1.3 m Vv 18.06 0.03
2455349.6300 0.127 Pagnotta CTIO 1.3 m B 18.71 0.07
2455349.6317 0.129 Pagnotta CTIO 1.3 m I 17.43 0.06
2455349.6334 0.130 Pagnotta CTIO 1.3 m R 17.70 0.04
2455349.6351 0.132 Pagnotta CTIO 1.3 m Vv 18.04 0.04
2455351.6893 0.801 Pagnotta CTIO 1.3 m B 18.35 0.02
2455351.6910 0.802 Pagnotta CTIO 1.3 m 1 17.16 0.02
2455351.6927 0.804 Pagnotta CTIO 1.3 m R 17.51 0.01
2455351.6944 0.805 Pagnotta CTIO 1.3 m 14 17.84 0.02
2455352.6576 0.588 Pagnotta CTIO 1.3 m B 18.73 0.02
2455352.6593 0.589 Pagnotta CTIO 1.3 m I 17.37 0.02
2455352.6610 0.591 Pagnotta CTIO 1.3 m R 17.81 0.02
2455352.6627 0.592 Pagnotta CTIO 1.3 m %4 18.16 0.02
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2455353.6277 0.376 Pagnotta CTIO 1.3 m B 18.74 0.02
2455353.6294 0.378 Pagnotta CTIO 1.3 m 1 17.36 0.02
2455353.6311 0.379 Pagnotta CTIO 1.3 m R 17.82 0.02
2455353.6328 0.380 Pagnotta CTIO 1.3 m % 18.19 0.02
2455355.6453 0.016 Pagnotta CTIO 1.3 m B 19.99 0.06
2455355.6469 0.017 Pagnotta CTIO 1.3 m I 18.29 0.05
2455355.6486 0.018 Pagnotta CTIO 1.3 m R 18.68 0.03
2455355.6503 0.020 Pagnotta CTIO 1.3 m 14 19.15 0.04
2455356.6519 0.834 Pagnotta CTIO 1.3 m B 19.04 0.04
2455356.6536 0.835 Pagnotta CTIO 1.3 m 1 17.50 0.03
2455356.6553 0.837 Pagnotta CTIO 1.3 m R 17.93 0.02
2455356.6570 0.838 Pagnotta CTIO 1.3 m Vv 18.35 0.02
2455359.7666 0.365 Pagnotta CTIO 1.3 m B 18.38 0.02
2455359.7683 0.366 Pagnotta CTIO 1.3 m 1 17.18 0.02
2455359.7700 0.368 Pagnotta CTIO 1.3 m R 17.60 0.02
2455359.7717 0.369 Pagnotta CTIO 1.3 m Vv 17.91 0.02
2455360.5792 0.025 Pagnotta CTIO 1.3 m B 19.83 0.07
2455360.5809 0.027 Pagnotta CTIO 1.3 m 1 18.10 0.07
2455360.5826 0.028 Pagnotta CTIO 1.3 m R 18.73 0.07
2455360.5842 0.029 Pagnotta CTIO 1.3 m Vv 19.11 0.13
2455368.5877 0.533 Pagnotta CTIO 1.3 m B 18.46 0.04
2455368.5893 0.535 Pagnotta CTIO 1.3 m 1 17.28 0.03
2455368.5910 0.536 Pagnotta CTIO 1.3 m R 17.70 0.03
2455368.5927 0.537 Pagnotta CTIO 1.3 m Vv 18.03 0.03
2455369.6174 0.370 Pagnotta CTIO 1.3 m B 17.82 0.02
2455369.6191 0.372 Pagnotta CTIO 1.3 m 1 16.86 0.02
2455369.6208 0.373 Pagnotta CTIO 1.3 m R 17.17 0.02
2455369.6225 0.374 Pagnotta CTIO 1.3 m 14 17.46 0.03
2455372.6995 0.875 Pagnotta CTIO 1.3 m B 18.37 0.06
2455372.7012 0.876 Pagnotta CTIO 1.3 m 1 17.15 0.06
2455372.7029 0.878 Pagnotta CTIO 1.3 m R 17.46 0.05
2455372.7046 0.879 Pagnotta CTIO 1.3 m Vv 17.75 0.05
2455373.6423 0.641 Pagnotta CTIO 1.3 m B 18.69 0.08
2455373.6440 0.642 Pagnotta CTIO 1.3 m 1 17.12 0.05
2455373.6457 0.644 Pagnotta CTIO 1.3 m R 17.54 0.05
2455373.6473 0.645 Pagnotta CTIO 1.3 m Vv 17.87 0.06
2455374.6681 0.475 Pagnotta CTIO 1.3 m B 18.69 0.07
2455374.6697 0.476 Pagnotta CTIO 1.3 m 1 17.52 0.06
2455374.6715 0.477 Pagnotta CTIO 1.3 m R 17.92 0.06
2455374.6731 0.479 Pagnotta CTIO 1.3 m Vv 18.05 0.06
2455375.5448 0.187 Pagnotta CTIO 1.3 m B 18.30 0.04
2455375.5465 0.188 Pagnotta CTIO 1.3 m 1 17.14 0.03
2455375.5482 0.190 Pagnotta CTIO 1.3 m R 17.54 0.02
2455375.5498 0.191 Pagnotta CTIO 1.3 m Vv 17.94 0.03
2455377.6278 0.880 Pagnotta CTIO 1.3 m B 18.95 0.04
2455377.6295 0.881 Pagnotta CTIO 1.3 m 1 17.61 0.03
2455377.6312 0.883 Pagnotta CTIO 1.3 m R 18.03 0.03
2455377.6329 0.884 Pagnotta CTIO 1.3 m 14 18.41 0.03
2455378.6280 0.693 Pagnotta CTIO 1.3 m B 19.23 0.05
2455378.6297 0.694 Pagnotta CTIO 1.3 m 1 17.56 0.03
2455378.6314 0.695 Pagnotta CTIO 1.3 m R 18.11 0.03
2455378.6330 0.697 Pagnotta CTIO 1.3 m 14 18.50 0.03
2455379.6147 0.494 Pagnotta CTIO 1.3 m B 19.15 0.03
2455379.6163 0.496 Pagnotta CTIO 1.3 m 1 17.74 0.03
2455379.6180 0.497 Pagnotta CTIO 1.3 m R 18.15 0.02
2455379.6197 0.498 Pagnotta CTIO 1.3 m Vv 18.52 0.03
2455380.5447 0.250 Pagnotta CTIO 1.3 m B 18.97 0.03
2455380.5464 0.252 Pagnotta CTIO 1.3 m 1 17.52 0.03
2455380.5481 0.253 Pagnotta CTIO 1.3 m R 18.00 0.02
2455380.5498 0.254 Pagnotta CTIO 1.3 m Vv 18.40 0.02
2455381.5576 0.073 Pagnotta CTIO 1.3 m B 19.38 0.04
2455381.5593 0.075 Pagnotta CTIO 1.3 m 1 17.87 0.04
2455381.5610 0.076 Pagnotta CTIO 1.3 m R 18.31 0.03
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2455381.5627 0.077 Pagnotta CTIO 1.3 m Vv 18.68 0.03
2455382.5505 0.880 Pagnotta CTIO 1.3 m B 18.88 0.03
2455382.5521 0.882 Pagnotta CTIO 1.3 m 1 17.48 0.03
2455382.5538 0.883 Pagnotta CTIO 1.3 m R 17.95 0.02
2455382.5555 0.884 Pagnotta CTIO 1.3 m Vv 18.31 0.03
2455385.7049 0.444 Pagnotta CTIO 1.3 m B 19.03 0.03
2455385.7065 0.445 Pagnotta CTIO 1.3 m 1 17.69 0.03
2455385.7082 0.446 Pagnotta CTIO 1.3 m R 18.09 0.02
2455385.7099 0.448 Pagnotta CTIO 1.3 m 14 18.28 0.02
2455387.6231 0.002 Pagnotta CTIO 1.3 m B 19.90 0.06
2455387.6248 0.004 Pagnotta CTIO 1.3 m 1 18.23 0.04
2455387.6265 0.005 Pagnotta CTIO 1.3 m R 18.63 0.03
2455387.6281 0.007 Pagnotta CTIO 1.3 m Vv 19.22 0.04
2455388.5325 0.741 Pagnotta CTIO 1.3 m B 18.96 0.03
2455388.5342 0.743 Pagnotta CTIO 1.3 m 1 17.47 0.03
2455388.5359 0.744 Pagnotta CTIO 1.3 m R 17.94 0.02
2455388.5375 0.746 Pagnotta CTIO 1.3 m Vv 18.36 0.02
2455390.6123 0.432 Pagnotta CTIO 1.3 m B 18.69 0.02
2455390.6140 0.433 Pagnotta CTIO 1.3 m 1 17.39 0.02
2455390.6157 0.434 Pagnotta CTIO 1.3 m R 17.79 0.02
2455390.6174 0.436 Pagnotta CTIO 1.3 m Vv 18.14 0.02
2455392.6360 0.076 Pagnotta CTIO 1.3 m B 19.27 0.04
2455392.6376 0.077 Pagnotta CTIO 1.3 m 1 17.78 0.03
2455392.6393 0.079 Pagnotta CTIO 1.3 m R 18.26 0.03
2455392.6410 0.080 Pagnotta CTIO 1.3 m 14 18.64 0.03
2455393.5613 0.828 Pagnotta CTIO 1.3 m B 18.86 0.04
2455393.5630 0.829 Pagnotta CTIO 1.3 m 1 17.45 0.03
2455393.5647 0.831 Pagnotta CTIO 1.3 m R 17.88 0.02
2455393.5664 0.832 Pagnotta CTIO 1.3 m 14 18.26 0.03
2455400.6402 0.581 Pagnotta CTIO 1.3 m B 18.74 0.08
2455400.6419 0.582 Pagnotta CTIO 1.3 m 1 17.59 0.08
2455400.6436 0.583 Pagnotta CTIO 1.3 m R 17.97 0.06
2455400.6452 0.585 Pagnotta CTIO 1.3 m 1% 18.24 0.07
2455403.5813 0.971 Pagnotta CTIO 1.3 m B 19.31 0.11
2455403.5830 0.972 Pagnotta CTIO 1.3 m 1 17.82 0.05
2455403.5847 0.974 Pagnotta CTIO 1.3 m R 18.21 0.05
2455403.5864 0.975 Pagnotta CTIO 1.3 m \%4 18.60 0.07
2455404.5254 0.738 Pagnotta CTIO 1.3 m B 18.44 0.04
2455404.5271 0.739 Pagnotta CTIO 1.3 m I 17.23 0.03
2455404.5288 0.741 Pagnotta CTIO 1.3 m R 17.62 0.02
2455404.5304 0.742 Pagnotta CTIO 1.3 m Vv 17.94 0.03
2455406.5743 0.403 Pagnotta CTIO 1.3 m B 18.64 0.03
2455406.5760 0.404 Pagnotta CTIO 1.3 m 1 17.37 0.03
2455406.5777 0.406 Pagnotta CTIO 1.3 m R 17.79 0.02
2455406.5794 0.407 Pagnotta CTIO 1.3 m Vv 18.14 0.03
2455409.6233 0.881 Pagnotta CTIO 1.3 m B 18.74 0.04
2455409.6249 0.882 Pagnotta CTIO 1.3 m 1 17.41 0.03
2455409.6266 0.883 Pagnotta CTIO 1.3 m R 17.85 0.03
2455409.6283 0.885 Pagnotta CTIO 1.3 m 14 18.21 0.03

(This table is available in its entirety in machine-readable form.)

well as UV observations starting immediately after eruption.
Although Swift did observe U Sco at very early times, UVOT
photometry is unavailable from those times due to coincidence
loss from the bright source. Although there is a possibility that
a new analysis method may be able to be used to extract some
information from these observations (Page et al. 2013), that is
not currently an option. Instead we extrapolate to obtain
sensible values for early UV magnitudes and acknowledge that
we may be missing some of the energy being released in the
nova, which introduces an unknown amount of systematic
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error. Overall, though, the extrapolation to near-UV from the
early B-band magnitudes is reasonable.

The daily magnitude averages were then converted to
Janskys and the quiescent flux level in each band, based on
pre-2010-eruption photometry, was subtracted out of each daily
average to isolate the flux due to the eruption. Each day was
then summed across all bandpasses to give the average total
eruption luminosity, L, for each day. The L, values were
multiplied by the duration (in seconds) of the time from whence
those data came (where some of the “days” are longer or
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Table 4 Table 4
U Sco 2010 Observations, X-Ray Count Rates (Continued)
HID Phase Count Rate Error HID Phase Count Rate Error
2455232.5034 0.9449 0.0015 0.0005 2455264.8968 0.2693 0.1197 0.0109
2455229.9981 0.9090 0.0019 0.0004 2455264.7003 0.1096 0.1272 0.0113
2455228.4198 0.6264 0.0025 0.0003 2455264.2306 0.7279 0.1293 0.0107
2455282.7612 0.7867 0.0045 0.0012 2455264.5661 0.0005 0.1333 0.0114
2455231.1363 0.8340 0.0046 0.0010 2455264.3647 0.8369 0.1383 0.0110
2455287.9803 0.0280 0.0068 0.0016 2455264.7670 0.1638 0.1483 0.0122
2455287.2818 0.4604 0.0071 0.0014 2455238.4585 0.7843 0.1490 0.0124
2455284.6330 0.3079 0.0072 0.0015 2455264.4855 0.9350 0.1502 0.0114
2455279.2933 0.9686 0.0095 0.0015 2455264.2980 0.7827 0.1602 0.0118
2455280.6267 0.0522 0.0107 0.0019 2455237.0465 0.6368 0.3370 0.0191
2455280.2467 0.7433 0.0128 0.0038 2455247.3608 0.0187 0.3404 0.0900
2455277.9670 0.8907 0.0146 0.0072 2455238 2445 0.6104 0.3560 0.0785
2455275.0320 0.5056 0.0166 0.0030 2455237.4560 0.9696 0.3683 0.0513
2455277.2110 0.2764 0.0187 0.0019 2455237.4629 0.9752 0.3960 0.0202
2455273.6379 0.3727 0.0194 0.0037 2455240.0513 0.0787 0.3991 0.0958
2455268.4489 0.1559 0.0241 0.0055 2455242.2052 0.8290 0.4147 0.0869
2455269.6544 0.1355 0.0253 0.0053 24552423972 0.9851 0.4650 0.0648
2455272.0862 0.1117 0.0292 0.0054 2455238.6615 0.9492 0.4745 0.0222
2455269.4536 0.9724 0.0293 0.0058 2455245.3515 0.3859 0.4900 0.0738
2455272.8307 0.7167 0.0299 0.0040 2455238 7355 0.0094 0.4948 0.0234
2455268.5807 0.2630 0.0326 0.0058 2455243.2785 0.7012 0.5123 0.0679
2455271.3161 0.4859 0.0337 0.0042 2455237 7295 0.1919 0.5150 0.0228
2455269.5880 0.0816 0.0344 0.0065 2455242.4084 0.9942 0.5377 0.0175
2455270.3884 0.7320 0.0353 0.0059 24552382515 0.6161 0.5470 0.0224
2455269.5115 0.0194 0.0354 0.0049 24552399888 0.0279 0.5474 0.0260
2455266.9076 0.9034 0.0368 0.0057 2455239.9888 0.0279 0.5474 0.0260
2455269.7096 0.1804 0.0369 0.0053 2455248.6976 0.1051 0.5475 0.0998
2455268.5136 0.2085 0.0381 0.0065 2455246.1565 0.0400 0.5486 0.0918
2455269.1852 0.7542 0.0405 0.0065 24552421287 0.7669 0.5577 0.0893
2455269.3223 0.8657 0.0422 0.0096 2455245.4182 0.4401 0.5707 0.0788
2455268.2426 0.9882 0.0434 0.0066 2455245.6865 0.6581 0.5747 0.1198
2455268.3824 0.1019 0.0447 0.0072 2455242.4782 0.0509 0.5755 0.0208
2455268.3110 0.0438 0.0464 0.0066 2455041.1223 0.9490 0.5817 0.0786
2455269.3865 0.9178 0.0484 0.0071 2455244.1449 0.4053 0.5837 0.1350
2455267.9815 0.7761 0.0487 0.0079 2455237.7225 0.1862 0.5890 0.0554
2455269.2508 0.8076 0.0504 0.0069 2455239.5963 0.7089 0.5905 0.0608
2455268.0471 0.8294 0.0509 0.0078 2455246.2293 0.0992 0.5964 0.0256
2455267.9148 0.7219 0.0514 0.0082 2455246.2232 0.0943 0.6020 0.0948
2455266.8402 0.8486 0.0515 0.0066 2455241.2063 0.0173 0.6043 0.0301
2455267.0409 0.0117 0.0535 0.0068 2455241.0623 0.9003 0.6248 0.0253
2455267.4422 0.3378 0.0539 0.0068 2455240.1279 0.1409 0.6278 0.0835
2455267.3757 0.2838 0.0565 0.0069 2455242.2752 0.8859 0.6278 0.0190
2455267.5588 0.4326 0.0600 0.0200 24552399187 0.9709 0.6294 0.0422
2455267.2416 0.1748 0.0605 0.0072 2455239.9187 0.9709 0.6294 0.0422
2455266.9743 0.9576 0.0624 0.0073 2455043 4862 0.8700 0.6301 0.0251
2455267.1083 0.0665 0.0645 0.0074 2455238.1145 0.5047 0.6310 0.0254
2455267.1750 0.1207 0.0694 0.0077 24550422123 0.8348 0.6321 0.0241
2455265.8324 0.0296 0.0717 0.0081 2455240.2640 0.2515 0.6322 0.0833
2455265.9681 0.1399 0.0746 0.0090 2455242.2639 0.8767 0.6370 0.0754
2455265.6340 0.8684 0.0782 0.0091 2455244.4192 0.6282 0.6397 0.0242
2455265.7672 0.9766 0.0800 0.0091 24552423418 0.9400 0.6415 0.0192
2455265.5666 0.8136 0.0825 0.0094 2455240.5987 0.5235 0.6422 0.0822
2455265.7006 0.9225 0.0875 0.0097 2455045 4261 0.4465 0.6440 0.0240
2455265.9007 0.0851 0.0878 0.0098 2455244.4861 0.6826 0.6532 0.0253
2455266.1694 0.3035 0.0888 0.0097 2455041 0557 0.8949 0.6533 0.0833
2455266.1014 0.2482 0.0891 0.0098 2455239.6588 0.7597 0.6536 0.0639
2455266.0347 0.1940 0.0942 0.0100 2455246.1626 0.0450 0.6624 0.0270
2455265.4353 0.7069 0.0949 0.0090 2455241.1314 0.9564 0.6634 0.0219
2455264.8342 0.2184 0.0950 0.0100 2455043 3452 0.7555 0.6639 0.0793
2455237.0405 0.6320 0.0966 0.0390 2455244.3456 0.5684 0.6673 0.1369
2455264.9540 0.3158 0.0997 0.0094 2455239.9433 0.9909 0.6678 0.0734
2455265.4966 0.7567 0.1027 0.0139 2455239.9433 0.9909 0.6678 0.0734
2455264.6344 0.0561 0.1109 0.0115 24552424694 0.0437 0.6711 0.0777
2455264.4313 0.8910 0.1141 0.0101 2455244.7535 0.8999 0.6767 0.0443
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2455239.8757 0.9360 0.6789 0.0385 2455244.2185 0.4651 0.8380 0.0277
2455239.8757 0.9360 0.6789 0.0385 2455240.7426 0.6405 0.8409 0.0302
2455245.7622 0.7196 0.6791 0.0287 2455250.0220 0.1813 0.8422 0.1678
2455245.2921 0.3376 0.6800 0.0238 2455251.1087 0.0644 0.8441 0.1279
2455241.2730 0.0715 0.6874 0.0316 2455247.4345 0.0786 0.8461 0.0294
24552441518 0.4109 0.6887 0.0251 2455245.5544 0.5508 0.8495 0.1095
2455245.8983 0.8302 0.6899 0.0498 2455241.3391 0.1252 0.8558 0.0321
2455239.5265 0.6522 0.6903 0.0866 2455244.6125 0.7853 0.8583 0.0927
2455245.6932 0.6635 0.6952 0.0259 2455240.4635 0.4137 0.8589 0.0808
2455242.6066 0.1552 0.6967 0.1126 2455246.2963 0.1537 0.8644 0.0317
2455242.1366 0.7733 0.7007 0.0241 2455248.3675 0.8368 0.8669 0.0308
2455241.4677 0.2297 0.7084 0.1096 2455241.5984 0.3359 0.8677 0.1646
2455241.2015 0.0134 0.7110 0.0879 2455243.2841 0.7058 0.8690 0.0329
2455242.3305 0.9309 0.7144 0.0801 2455259.7472 0.0845 0.8739 0.0294
2455247.4282 0.0735 0.7171 0.1235 2455252.1796 0.9347 0.8745 0.1713
2455244.6195 0.7910 0.7225 0.0256 2455248.5637 0.9963 0.8755 0.0300
2455239.1965 0.3840 0.7265 0.0272 2455240.3359 0.3100 0.8771 0.0344
2455244.6875 0.8463 0.7278 0.0280 2455240.1962 0.1964 0.8795 0.1255
2455241.6044 0.3408 0.7289 0.0281 2455259.6142 0.9764 0.8808 0.0314
2455260.5494 0.7364 0.7303 0.0251 2455243.3508 0.7600 0.8840 0.0332
2455239.8071 0.8802 0.7356 0.0322 2455240.6702 0.5816 0.8851 0.0335
2455239.8071 0.8802 0.7356 0.0322 2455240.9925 0.8435 0.8859 0.0343
2455260.6830 0.8450 0.7362 0.0259 2455250.0894 0.2361 0.8892 0.1899
2455241.4754 0.2360 0.7367 0.0248 2455240.4027 0.3642 0.8904 0.0337
2455247.5018 0.1333 0.7406 0.0275 2455239.6036 0.7149 0.8904 0.0291
2455252.3137 0.0437 0.7427 0.1557 2455245.1507 0.2227 0.8979 0.1086
2455245.6279 0.6105 0.7446 0.0272 2455239.6685 0.7676 0.8994 0.0248
2455247.0211 0.7427 0.7446 0.0446 2455246.3553 0.2016 0.9011 0.0303
2455238.7285 0.0037 0.7541 0.0683 2455245.5609 0.5560 0.9037 0.0304
24552442115 0.4594 0.7543 0.1244 2455259.6809 0.0306 0.9047 0.0299
2455242.6147 0.1618 0.7576 0.0244 2455246.2905 0.1489 0.9057 0.1125
2455247.6354 0.2419 0.7609 0.0273 2455240.2017 0.2009 0.9115 0.0328
2455241.3334 0.1206 0.7633 0.0896 2455244.4122 0.6225 0.9171 0.1397
2455240.2692 0.2558 0.7636 0.0321 2455240.6648 0.5772 0.9205 0.1044
2455248.2943 0.7773 0.7637 0.1887 2455246.4198 0.2540 0.9211 0.1439
2455242.6817 0.2163 0.7645 0.0298 2455240.8078 0.6934 0.9255 0.0855
2455245.3591 0.3920 0.7649 0.0259 2455248.4317 0.8890 0.9291 0.0307
2455240.5443 0.4793 0.7685 0.0360 2455248.4920 0.9380 0.9326 0.0266
2455242.6757 0.2114 0.7690 0.0874 2455241.4003 0.1749 0.9338 0.1233
2455247.3674 0.0241 0.7725 0.0281 2455243.2077 0.6437 0.9375 0.0963
2455243.4790 0.8642 0.7730 0.0918 2455244.2781 0.5136 0.9426 0.1416
2455247.3007 0.9699 0.7740 0.0278 2455248.7736 0.1668 0.9486 0.0323
2455245.2841 0.3311 0.7749 0.0909 2455260.0144 0.3016 0.9510 0.0301
2455240.3965 0.3592 0.7788 0.0713 2455241.7427 0.4532 0.9559 0.0730
2455240.4695 0.4185 0.7841 0.0315 2455251.0420 0.0102 0.9584 0.1359
2455244.2852 0.5193 0.7859 0.0267 2455246.3490 0.1965 0.9590 0.1365
2455245.4848 0.4942 0.7907 0.0934 2455245.2210 0.2798 0.9738 0.0276
2455240.1331 0.1452 0.7947 0.0326 2455246.4878 0.3093 0.9755 0.1448
2455240.9237 0.7876 0.7949 0.0419 2455245.8307 0.7753 0.9783 0.0381
2455244.3526 0.5741 0.7961 0.0271 2455247.1660 0.8604 0.9827 0.0299
2455241.4059 0.1795 0.7964 0.0307 2455243.4175 0.8142 0.9832 0.0350
2455260.6164 0.7908 0.7977 0.0269 2455259.5469 0.9217 0.9841 0.0312
2455240.0584 0.0844 0.7993 0.0277 2455245.6211 0.6050 0.9855 0.1232
2455247.0993 0.8062 0.8064 0.0266 2455249.7010 0.9205 0.9862 0.1410
2455240.3306 0.3056 0.8066 0.1023 2455247.2337 0.9154 0.9902 0.0324
2455239.7335 0.8204 0.8090 0.0725 2455248.5574 0.9911 0.9925 0.1760
2455239.7392 0.8250 0.8108 0.0334 2455247.2941 0.9645 1.0006 0.1510
2455247.4954 0.1281 0.8111 0.1150 2455249.7710 0.9774 1.0031 0.1588
2455239.5352 0.6593 0.8168 0.0247 2455248.6345 0.0538 1.0058 0.0319
2455240.6064 0.5298 0.8168 0.0266 2455247.5670 0.1863 1.0125 0.0301
2455241.5379 0.2868 0.8174 0.0310 2455249.6316 0.8641 1.0131 0.1558
2455248.4839 0.9314 0.8182 0.2384 2455245.7566 0.7151 1.0164 0.1336
2455248.3616 0.8320 0.8226 0.1767 2455252.1127 0.8803 1.0165 0.1156
2455245.4927 0.5006 0.8262 0.0262 2455244.4795 0.6772 1.0184 0.1529
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Table 4 Table 4
(Continued) (Continued)
HID Phase Count Rate Error HID Phase Count Rate Error
2455250.7753 0.7935 1.0229 0.1339 2455253.3196 0.8611 1.6573 0.0399
2455245.1583 0.2289 1.0231 0.0303 2455258.2750 0.8881 1.6645 0.0403
2455248.3002 0.7821 1.0245 0.0334 2455252.4528 0.1567 1.6683 0.0427
2455247.0919 0.8002 1.0379 0.1294 2455252.5775 0.2581 1.6841 0.3232
2455243.1459 0.5935 1.0411 0.0389 2455252.3803 0.0978 1.6842 0.2308
2455248.7677 0.1620 1.0476 0.1306 2455255.9319 0.9840 1.7178 0.0383
2455249.5616 0.8072 1.0525 0.2297 2455253.5234 0.0267 1.7225 0.0395
2455243.1408 0.5893 1.0606 0.0896 2455257.2038 0.0176 1.7352 0.0394
2455249.7771 0.9823 1.0718 0.0343 2455257.1368 0.9632 1.7397 0.0384
2455259.9479 0.2476 1.0737 0.0317 2455255.9987 0.0383 1.7459 0.0386
2455248.7040 0.1103 1.0789 0.0332 2455258.1414 0.7795 1.7501 0.0422
2455243.2151 0.6497 1.0809 0.0315 2455253.5837 0.0757 1.7620 0.0398
2455241.6766 0.3995 1.0864 0.2059 2455252.5837 0.2631 1.7714 0.0427
2455246.4265 0.2595 1.0874 0.0324 2455253.3883 0.9169 1.7860 0.0415
2455259.4805 0.8678 1.0880 0.0360 2455254.7951 0.0602 1.8175 0.0421
2455241.2682 0.0676 1.1044 0.1078 2455253.1856 0.7522 1.8576 0.0423
2455259.8811 0.1933 1.1121 0.0329 2455258.2084 0.8340 1.8616 0.0423
2455249.5678 0.8122 1.1141 0.0337 2455253.6538 0.1327 1.9056 0.0411
2455251.0484 0.0154 1.1255 0.0339 2455253.2529 0.8069 1.9492 0.0434
2455245.2126 0.2730 1.1271 0.1092 2455254.6605 0.9508 1.9526 0.0409
2455251.3767 0.2822 1.1316 0.1587 2455257.0028 0.8543 1.9729 0.0409
2455239.1905 0.3792 1.1365 0.2220 2455252.4469 0.1519 1.9918 0.4266
2455248.4255 0.8839 1.1499 0.1898 2455254.5269 0.8422 2.0146 0.0427
2455247.6288 0.2365 1.1577 0.1894 2455254.5932 0.8961 2.0328 0.0418
2455247.2274 0.9103 1.1832 0.1601 2455257.2705 0.0718 2.0522 0.0428
2455250.0282 0.1864 1.1937 0.0348 2455255.8664 0.9308 2.0580 0.0464
2455250.1623 0.2953 1.1951 0.0348 2455257.0698 0.9087 2.0837 0.0431
2455249.6380 0.8693 1.2024 0.0349 2455253.7233 0.1892 2.0989 0.0435
2455249.4894 0.7485 1.2033 0.2645 2455257.4714 0.2351 2.1115 0.0427
2455249.7074 0.9257 1.2097 0.0350 2455254.9946 0.2223 2.1199 0.0427
2455249.4956 0.7536 1.2101 0.0351 2455256.2661 0.2556 2.1240 0.0432
2455250.2233 0.3449 1.2125 0.2465 2455256.0660 0.0930 2.1416 0.0426
2455247.1588 0.8546 1.2132 0.2224 2455254.8626 0.1150 2.1446 0.0484
24552434118 0.8096 1.2147 0.1074 2455253.7913 0.2444 2.1569 0.0476
2455251.3094 0.2275 1.2211 0.1495 2455256.8685 0.7451 2.1827 0.0429
2455250.1560 0.2902 1.2325 0.1968 2455255.7296 0.8196 2.2516 0.0430
2455251.2427 0.1733 1.2434 0.1579 2455256.9361 0.8001 2.2700 0.0444
2455250.7052 0.7365 1.2489 0.1443 2455254.9273 0.1676 2.2799 0.0445
2455259.8142 0.1389 1.2491 0.0352 2455256.1995 0.2015 2.2922 0.0446
2455250.0957 0.2412 1.2500 0.0358 2455257.4045 0.1807 2.3029 0.0454
2455246.4942 0.3145 1.2534 0.0361 2455255.7987 0.8757 2.3257 0.0473
2455252.2525 0.9939 1.2543 0.0357 2455256.1327 0.1472 2.4130 0.0453
2455248.6282 0.0487 1.2619 0.1776 2455252.0457 0.8259 2.4242 0.4868
2455252.5144 0.2068 1.2792 0.2265 2455255.0621 0.2772 2.4558 0.0468
2455259.4135 0.8133 1.3130 0.0390 2455255.6639 0.7662 2.4959 0.0461
24552523199 0.0487 1.3167 0.0366 2455257.3380 0.1267 2.6107 0.0488
2455250.2295 0.3500 1.3205 0.0370
2455241.5324 0.2823 1.3266 0.2368 (This table is available in its entirety in machine-readable form.)
2455250.7814 0.7985 1.3559 0.0383
2455251.1760 0.1191 1.3658 0.1551
2455251.1824 0.1243 1.3888 0.0377
2455251.2490 0.1785 1.3895 0.0378 shorter than 24 hr, since the timestamp given to each daily
24552513156 0.2326 1.3925 0.0380 luminosity value is calculated as the average of the times of the
2455253.4535 0.9699 1.4223 0.0370 . . s .
observations that went into that day’s average magnitudes) to
2455251.1150 0.0696 1.4373 0.0382 . . .
24552521858 0.9397 1.4585 0.0389 give a daily total of radiated energy, and then finally each of
2455252.2463 0.9889 1.4677 0.2426 those daily energies were summed to obtain the total amount of
2455252.1192 0.8856 1.4685 0.0386 energy radiated during the eruption, E.4. For U Sco,
2455252.3865 0.1028 1.4710 0.0389 E.g = 699 x 10 erg. Table 5 gives the average daily
24552519853 0.7768 1.4855 0.0395 luminosities for each band as well as the summed total for
2455250.7126 0.7425 1.5466 0.0365
2455252.0518 0.8308 1.5624 0.0398 each day' .
2455954 7265 0.0044 15829 0.0368 We then use the methgd of Shar‘fl etal. (2010). to estlmate the
2455252.5206 02118 1.5979 0.0402 total amount of mass ejected during the eruption. This mass

measurement is difficult to make; many previously published
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Figure 6. Stromgren y Light Curve, including all phases and therefore showing some eclipses. Stromgren y-band observations of U Sco during the 2010 eruption are
from Handler on the SAAO 0.5 m, Landolt on the KPNO 2.1 m, Clem on the CTIO 1.0 m, Kiyota using his personal 0.25 m Schmidt—Cassegrain telescope, and
Maehara using the Kwasan Observatory 0.25 m. This filter is no longer available at many telescopes, so we were unable to get complete coverage throughout the
eruption, but we were able to get some epochs. Stromgren y is a narrow bandpass which is free from contamination by bright emission lines and is therefore ideal for

testing Hachisu & Kato’s (2006) universal decline law (Figure 7).
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Figure 7. Stromgren y universal Decline Law. Stromgren y light curve (phases 0.1-0.9) of the U Sco 2010 eruption, plotted against the log of days after peak (Log
(T — Tp)), and the best fit power laws to the data. The first power law has a best fit index of —1.68 £ 0.03, and the second has a best fit power law index of —3.18 +
0.10. These are close to the predictions of Hachisu & Kato (2006), who give template fits of —1.75 and —3.5 for the first and second power laws, respectively.

methods rely on a number of assumptions and are uncertain to
orders of magnitude (see below for further discussion of these
methods). The Shara et al. (2010) method was developed by
searching their extensive grid of nova models for characteristics
that correlate with ejected mass, mj, under the important

36

assumption that there is not equipartition between kinetic and
radiated energy. They found a direct correlation between mi;
and E 4. Obtaining E 4 requires comprehensive coverage of
the eruption in multiple wavelengths and, for the first time, we
have exactly what is needed. Although theory predicts that
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Figure 8. V-Band universal Decline Law. We also fit power laws to the V-band light curve, again plotted against the log of days after peak (Log(I" — Tp)), which give
best fit indices of —1.71 £ 0.02 and —3.36 + 0.14 for the first and second parts of the light curve, respectively. This is nearly consistent, within 1o errors, with the
predictions of Hachisu & Kato (2006). Although V-band does have potential emission line contamination, Figure 9 shows that it tracks well with Stromgren y and
therefore the power law fits are still useful. The advantage of using V-band is that we have more comprehensive coverage, which allows us to better constrain the
break time.
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Figure 9. Stromgren y vs. V-Band. This comparison of the Stromgren y and V-band light curves shows that they are nearly identical, despite the extra emission line
flux in the V-band. For this reason, we are confident that it is reasonable to fit the V-band light curve with a broken power law (Figure 8) to test the predictions of
Hachisu & Kato’s (2006) universal decline law.

most RNe should see a net WD mass gain over their eruption Following Shara et al. (2010), we can use E,4 to obtain the
cycles (Yaron et al. 2005), we seek observational proof, and the total m.; as

Shara et al. (2010) method provides a new and independent

way to evaluate this. Mej =6 x 10718 Eyy (H

37



THE ASTROPHYSICAL JOURNAL, 811:32 (42pp), 2015 September 20 PAGNOTTA ET AL.

100.00
B 2455224 .9
i -5-2455225.7
—-2455226.7
~2455228.6
= 100¢ ~-2455231.8
pot : “-2455241.6
-
L 010} § --2455253.6
y —#-2455255.7
0.01
0.00
0 1000 2000 3000 4000

Wavelength (nm )

Figure 10. Spectral Energy Distributions (SEDs) for selected days (HJD listed in the legend) during the 2010 eruption of U Sco. The wavelength range extends from
the Swift UVOT w2 filter (192.8 nm) to K-band (2200 nm) for most of the SEDs; on HID 2455253.6 (Day +29) we also had serendipitous WISE W1 and W2
observations, so those are included for that day. (The SED for 2455252.3, which also had WISE observations, is essentially identical to that of day 2455253.6, so we
only include one.) The legend in the figure gives the mean HID of the observations that went into constructing that particular distribution. The majority of the energy is
released early in the eruption near the short end of the spectrum, so the UVOT w1 and w2 coverage is particularly valuable. There were essentially zero usable UVOT
observations just after the peak on JD 2455224.7, so the shortest wavelength points on days 2455224.9-2455236.8 were extrapolated from the B magnitudes on those

dates as described in Section 4. The daily SEDs are used to calculate the total radiated energy, Er,q = 6.997953 x 104 erg, which is then used to estimate the total

amount of mass ejected during the eruption, mgj = 2.101037 x 107° M.

where m,; is measured in g and E.q in erg. With this, our during that eruption are related by mcj = (Mwp/A)(AP/P),
estimate of the total mass ejected during the 2010 eruption is where A is a parameter that depends on the fraction of ejected
mej = 4.20 x 1027g =210 x 10°°M 5 matter captured by the companion and the specific angular

It is difficult to place error bars on these values, as the momentum of the ejecta (Schaefer & Patterson 1983). Schaefer
uncertainties are not well defined, but we can make a good (2011) carefully measured AP across the 1999 eruption and,
estimate. The majority of the radiated energy comes out right at using the aforementioned relationship, derived me; = (4.3 +
the peak of the eruption in the UV regime. As noted previously, 6.7) x 107° M., which is consistent with our result. Using the
the early Swift observations are not usable, so the UVOT wl same method for the 2010 eruption, however, results from
and w2 values just after peak are extrapolated from the B-band Schaefer (2013) indicate that U Sco ejected 2.5 x 107" Min
measurement and model predictions. To estimate the error on its most recent eruption, which does not agree with our
the m¢; measurement, we vary the first extrapolated w2 value conclusions in this manuscript by an order of magnitude.

(which represents the majority of the energy released in the

eruption) by one standard deviation of the (B — w2) values for
times at which both were measured. This gives 1o error bars on 5. NET MASS CHANGE OF THE U SCO WHITE DWARF

the Eyyq of +8-8§3 x 10" erg and ~0.57 x 10" erg, for a final The m; value is crucial for determining whether U Sco and
Eng = 69975357 x 10% Sre. For the ejected nass, the 1o similar RNe can become SNe Ia. For the WD to reach the
errors are +0.24 x 10~ A:)I@ 4and —0.17 x 107" M. We thus Chandrasekhar limit and explode, it must have a net mass gain
conclude that me; = 2.101577 x 107° M. over its lifetime. We can compare the m,; measurement with the

Our new value of mej = 2.10%93% x 107% M, is consistent total amount of mass accreted during the time preceding the
with one of the (highly uncertain) measurements from previous eruption, M., to determine the overall mass change of the
eruptions, ~3 x 107° M, from Hachisu et al. (2000), but an WD. Although in principle it is straightforward to measure the
order of magnitude larger than the ~ 107’ M, calculated by accreted mass by considering the B-band flux, in reality there
Anupama & Dewangan (2000). Hachisu et al. (2000) obtain are a number of uncertainties. The following values have been
their value of m.; from light curve modeling, while Anupama & proposed for the yearly accretion rate of U Sco, all in units of

Dewangan (2000) consider the flux in the Balmer lines 11-12 M, yrfl: <3 x 1077 (Shen & Bildsten 2007), 4 x 107’
days after peak. Both methods rely on a number of (Duschl et al. 1990), 2.5 x 10~ (Hachisu et al. 2000),
assumptions, detailed extensively in Appendix A of Schaefer 4.4 x 1077 (Starrfield et al. 1988), and 1 x 10~’ (Kato 1990).

(2011), which add significant uncertainties and model-depen- M is therefore likely in the range of 1-4.4 x 10~" M, yr~'. For
dencies to the results. Although the uncertainties on our m,; an average recurrence time of 10 years, this means that the total
value are not as well understood as we would like, the lack of Myee is therefore in the range 1-4.4 x 10~° M, with an average
dependence on any particular model gives us more confidence value and 1o error of (2.9 + 1.3) x 10~°M,. Unfortunately,
in our value than in these previous estimates. the values of m.; and m,. are too close, and the error bars too

Because U Sco is an eclipsing binary, the orbital period large, to make a conclusive statement about the net mass
change across each eruption (AP) can be precisely calculated change of U Sco. An increase, decrease, or no change at all in
by measuring the change in eclipse times. The orbital period the mass of the U Sco WD would all be consistent with this
change across a given eruption and the amount of mass ejected result.
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Table 5
Average Daily U Sco Luminosities in erg s~

HID Swift w2 Swift wl U B Vv R. 1. J H K WISE W1 WISE W2 Lioial

2455224.90 2.60E+39 1.02E+39 3.10E+38 2.03E+38 1.13E+38 8.06E+37 9.65E+37 5.90E+37 2.45E+37 2.20E+37 4.53E+39
2455225.69 8.34E+-38 3.28E+38 1.25E+38 6.52E+37 3.97E+37 4.15E+37 6.95E+37 2.06E+37 8.56E+36 7.69E+36 1.54E+39
2455226.66 4.62E+38 1.82E+38 5.36E+37 3.61E+37 1.85E+37 2.21E+37 2.70E+37 9.60E+36 3.98E+36 3.58E+36 8.19E+-38
2455227.63 3.31E+38 1.30E+38 3.70E+37 2.59E+37 1.23E+37 1.36E+37 1.41E+37 6.41E+36 2.66E+36 2.39E+36 5.76E+38
2455228.59 2.37E+38 9.34E+37 2.56E+37 1.85E+37 8.24E+36 8.42E+36 7.36E+36 4.28E+36 1.78E+36 1.60E+36 4.06E+38
2455229.69 1.65E+38 6.50E+37 1.65E+37 1.29E+37 5.09E+36 5.00E+36 4.50E+36 3.00E+36 1.30E+36 1.12E+36 2.79E+38
2455230.68 1.23E+38 4.82E+37 1.34E+37 9.56E+36 3.69E+36 3.29E+36 3.15E+36 1.92E+36 8.36E+35 8.61E+35 2.08E+38
2455231.83 7.22E+37 2.84E+37 8.29E+436 5.63E+36 1.98E+36 1.77E+36 1.75E+36 1.15E+36 5.09E+35 5.13E+435 1.22E+38
2455232.83 5.65E+37 2.22E+37 5.10E+36 4.40E+36 1.15E+36 9.51E+35 1.07E+36 8.17E+35 3.66E+35 3.76E+35 9.29E+37
2455233.59 2.94E+37 1.16E+37 3.14E+436 2.29E+36 8.68E+35 7.10E+35 7.32E+35 5.79E+35 2.63E+35 2.75E+35 4.99E+37
2455234.60 2.60E+37 1.02E+37 3.08E+36 2.02E+36 7.84E+35 6.07E+35 6.24E+35 4.09E+35 1.89E+35 2.01E+35 4.41E+37
2455235.59 1.18E+37 4.65E+36 1.44E+36 9.13E+35 4.29E+35 3.15E+435 3.62E+35 2.89E+35 1.36E+35 1.47E+35 2.05E+37
2455236.84 1.05E+37 4.13E+36 1.20E+36 8.11E+35 4.19E+35 2.98E+35 3.41E+35 2.03E+35 9.68E+34 1.07E+35 1.81E+437
2455237.77 8.68E+36 3.74E+36 9.97E+35 8.57E+35 4.36E+35 2.93E+35 3.48E+35 1.92E+35 8.54E+34 8.99E+34 1.57E+37
2455238.43 8.15E+36 2.94E+36 8.29E+35 5.66E+35 2.99E+35 2.26E+35 2.61E+35 1.66E+35 7.67E+34 8.13E+34 1.36E+437
2455239.63 6.82E+-36 3.34E+36 9.68E+35 6.05E+35 3.33E+35 2.38E+35 2.82E+35 1.44E+35 6.89E+34 7.34E+34 1.29E+37
2455240.51 8.68E+-36 3.45E+36 8.05E+35 5.40E+35 2.96E+35 2.02E+35 2.35E+35 1.52E+35 6.63E+34 6.57E+34 1.45E+37
2455241.61 1.12E+37 3.93E+36 9.10E+35 5.83E+35 3.36E+35 2.31E+35 2.38E+35 1.35E+35 6.37E+34 5.88E+34 1.77E+37
2455242.54 9.11E+36 3.44E+36 8.42E+35 5.33E+35 2.99E+35 2.05E+35 2.70E+35 1.48E+35 6.76E+34 6.28E+34 1.50E+37
2455243.52 6.32E+36 2.84E+36 8.13E+35 5.34E+35 2.86E+35 1.94E+35 2.35E+35 1.25E+35 5.85E+34 5.13E+34 1.15E+437
2455244.45 6.69E+36 2.99E+36 7.85E+35 4.97E+35 2.73E+35 1.88E+35 2.29E+35 1.24E+35 6.09E+34 5.33E+34 1.19E+437
2455245.58 9.25E+36 3.45E+36 6.87E+35 4.88E+35 2.72E+35 1.82E+35 2.00E+35 1.23E+435 6.33E+34 5.54E+34 1.48E+37
2455246.49 1.17E+37 4.27E+36 8.97E+35 5.40E+35 2.86E+35 1.97E+35 2.19E+35 1.15E+35 5.61E+34 4.90E+34 1.83E+437
2455247.52 1.03E+37 3.71E+36 7.95E+35 4.98E+35 2.69E+35 1.87E+35 2.13E+435 1.08E+35 4.96E+34 4.33E+34 1.61E+37
2455248.58 8.75E+36 2.95E+36 7.56E+35 4.99E+35 2.75E+35 1.73E+35 2.10E+35 1.02E+35 4.38E+34 3.82E+34 1.38E+37
2455249.58 8.25E+36 2.85E+36 7.19E+35 3.99E+35 2.36E+35 1.57E+35 1.79E+35 9.19E+34 4.02E+34 4.12E+34 1.30E+37
2455250.54 9.75E+36 2.76E+36 5.56E+35 3.63E+35 1.99E+35 1.34E+35 1.63E+35 8.29E+-34 3.69E+34 4.44E+34 1.41E+437
2455251.66 7.45E+36 2.54E+36 5.99E+35 3.91E+35 2.00E+35 1.44E+435 1.76E+35 8.23E+34 3.77E+34 2.76E+34 e 1.17E+437
2455252.32 4.27E+36 1.82E+36 5.82E+35 3.80E+35 2.02E+35 1.36E+35 1.66E+35 8.15E+34 3.86E+34 2.98E+34 2.68E+34 3.93E+33 7.73E+36
2455253.61 3.96E+36 1.80E+36 5.66E+35 3.69E+35 2.03E+35 1.28E+35 1.56E+35 8.06E+34 3.94E+34 3.22E+34 2.75E+34 4.52E+33 7.37TE+36
245525478 4.63E+36 1.72E+36 4.76E+35 3.10E+35 1.72E+35 1.10E+35 1.35E+35 6.95E+34 3.30E+34 2.51E+34 7.68E+36
2455255.66 4.13E+36 1.46E+36 3.99E+35 2.60E+35 1.45E+35 9.38E+34 1.16E+35 5.97E+34 2.76E+34 1.95E+34 6.71E+36
2455256.66 3.02E+36 1.15E+36 3.35E+35 2.18E+35 1.23E+35 8.01E+34 1.00E+35 5.12E+34 2.29E+34 1.50E+34 5.12E436
2455257.35 1.88E+36 1.02E+36 2.86E+35 1.87E+35 1.04E+35 6.80E+34 8.39E+34 4.20E+34 1.90E+34 1.21E+34 3.70E+36
2455258.50 2.58E+36 8.94E+35 2.45E+435 1.59E+35 8.88E+34 5.75E+34 7.00E+34 3.42E+34 1.57E+34 9.61E+33 4.15E+36
2455259.75 1.62E+36 7.43E+35 2.01E+35 1.31E+35 7.32E+34 4.49E+34 5.44E+34 2.52E+34 1.08E+34 1.33E+34 2.92E+36
2455260.47 1.16E+36 5.00E+35 1.57E+35 1.02E+35 5.69E+34 3.64E+-34 4.52E+34 2.18E+34 9.45E+33 1.02E+34 2.10E+36
2455261.85 1.00E+36 4.23E+35 1.22E+435 7.92E+34 437E+34 2.92E+34 3.73E+34 1.88E+34 8.26E+33 7.60E+33 1.77E+36
2455262.76 1.04E+36 4.41E+35 1.29E+435 8.32E+34 4.58E+34 2.55E+34 3.21E+34 1.87E+34 7.18E+33 8.01E+33 1.83E+36
2455263.69 1.03E+4-36 4.36E+35 1.02E+35 6.60E+34 3.74E+34 2.21E+34 2.80E+34 1.45E+4-34 6.20E+33 6.37E+33 1.75E+36
2455264.63 6.53E+35 2.54E+35 8.06E+34 5.19E+34 3.02E+34 1.91E+34 2.43E+34 1.10E+34 5.31E+33 4.98E+33 1.13E+36
2455265.63 4.79E+35 1.72E+35 5.50E+34 3.51E+34 1.96E+34 1.24E+34 1.62E+34 6.98E+33 3.03E+33 2.92E+33 8.03E+435
2455266.56 3.14E+35 1.40E+35 3.61E+34 2.27E+34 1.17E+34 7.41E+33 1.01E+34 3.78E+33 1.34E+33 1.40E+33 5.49E+35
2455267.64 4.02E+35 1.66E+35 6.24E+34 4.00E+34 2.29E+34 1.38E+34 1.75E+34 6.63E+33 3.17E+33 3.56E+33 7.38E+35
2455268.58 4.48E+35 1.65E+35 5.56E+34 3.55E+34 1.82E+34 1.04E+34 1.21E+34 5.57E+33 1.96E+33 2.65E+33 7.55E+435
2455269.55 4.22E+35 1.46E+35 2.70E+34 1.68E+34 8.96E+33 5.TTE+33 7.24E+33 4.72E+33 1.77E+33 8.64E+32 6.41E+435
2455270.39 5.27E+35 1.81E+35 3.15E+34 1.97E+34 1.02E+34 6.35E+33 8.00E+33 3.93E+33 1.59E+33 1.10E+33 7.90E+35
2455271.72 7.37E+35 2.34E+35 3.63E+34 2.29E+34 1.15E+34 6.96E+33 8.80E+33 3.17E+33 1.42E+33 1.36E+33 1.06E+-36
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Table 5
(Continued)

HID Swift w2 Swift wl U B 1% R, I J H K WISE W1 WISE W2 Lol
2455272.75 3.60E+35 1.44E+35 4.09E+34 2.59E+34 1.50E+34 9.29E+-33 1.21E+34 4.32E+33 2.01E+33 2.04E+33 6.15E+35
2455273.77 4.94E+35 2.14E+35 4.72E+34 3.00E+34 1.52E+34 8.86E+33 1.08E+34 2.96E+33 1.29E+33 2.08E+33 8.26E+35
2455274.86 3.86E+35 2.03E+35 6.64E+34 4.26E+34 2.31E+34 1.37E+34 1.61E+34 5.71E+33 3.17E+33 3.60E+33 7.64E+35
2455275.62 3.84E+35 1.93E+35 4.00E+34 2.53E+34 1.26E+34 7.52E+33 1.06E+34 4.10E+33 1.52E+433 1.57E+33 6.80E+35
2455276.47 4.03E+35 2.20E+35 4.49E+-34 2.85E+34 1.44E+-34 8.54E+33 1.16E+34 4.21E+33 1.50E+33 1.93E+33 7.38E+35
2455277.33 4.23E+35 2.50E+35 4.36E+34 2.77E+34 1.40E+34 8.28E+33 1.14E+34 4.18E+33 1.51E+33 1.84E+33 7.85E+35
2455278.52 3.54E+35 1.69E+-35 4.40E+34 2.79E+34 1.41E+34 8.34E+33 1.14E+34 4.19E+33 1.50E+33 1.86E+33 6.37E+35
2455279.72 2.96E+35 1.13E+435 6.23E+34 3.99E+34 2.08E+34 1.20E+-34 1.51E+34 4.55E+33 1.44E+33 3.15E+33 5.68E+35
2455280.67 2.85E+35 1.35E+35 5.65E+34 3.61E+34 1.92E+34 1.17E+34 1.38E+34 4.60E+33 2.33E+33 2.85E+33 t 5.67E+35
2455281.73 2.20E+35 9.88E+34 3.63E+34 2.29E+34 1.20E+34 7.10E+433 8.85E+33 2.63E+33 1.52E+433 1.46E+33 4.12E+35
2455282.79 1.68E+35 7.14E+434 2.17E4-34 1.33E+34 6.60E+33 3.60E+33 4.93E+33 9.37E+432 8.17E+32 4.07E+432 2.91E+35
2455283.72 1.82E+35 7.81E+34 2.00E+34 1.22E+34 6.18E+33 2.88E+33 3.75E+33 7.70E+32 2.49E+31 3.25E+32 3.06E+35
2455284.70 1.97E+35 8.52E+34 2.02E+34 1.23E+-34 5.04E+33 3.09E+33 3.99E+33 7.05E+32 2.96E+32 1.03E+32 3.28E+35
2455285.73 1.56E+435 7.34E+34 2.36E+34 1.45E+34 5.62E+33 2.83E+33 4.16E+33 4.70E+33 1.28E+33 2.16E+432 2.86E+35
2455286.61 1.22E+35 6.30E+34 1.36E+34 8.02E+33 3.12E+433 1.58E+33 2.65E+33 2.08E+33 5.70E+32 0.00E+00" 2.16E+35
2455287.50 9.34E+34 5.39E+34 6.02E+33 3.07E+33 1.01E+33 4.776E+32 1.30E+33 0.00E4-00 0.00E+00 0.00E4-00 1.59E+35
2455288.75 2.01E+35 8.00E+34 1.12E+4-34 6.46E+33 2.72E+33 1.50E+33 2.02E+33 0.00E4-00 0.00E+00 0.00E+4-00 3.05E+35
2455289.75 1.61E+35 6.43E+34 6.44E+33 3.35E+33 2.80E+33 1.21E+33 1.36E+33 0.00E4-00 0.00E+00 0.00E4-00 2.41E+35
2455290.75 1.55E+35 6.18E+34 5.69E+33 2.86E+33 1.28E+33 6.91E+32 6.59E+32 0.00E+4-00 0.00E+4-00 0.00E+00 2.28E+35
2455291.74 1.49E+35 5.94E+34 4.97E+33 2.39E+33 0.00E+4-00 2.01E+32 1.72E+19 0.00E+4-00 0.00E+00 0.00E+4-00 2.16E+35
2455292.74 1.43E+435 5.71E+34 4.27E+33 1.93E+33 0.00E+00 0.00E+4-00 0.00E+00 0.00E+4-00 0.00E+00 0.00E+4-00 2.06E+35
2455293.74 1.28E+35 5.14E+34 2.51E+33 7.82E+32 0.00E4-00 0.00E+-00 5.32E+31 0.00E4-00 0.00E+-00 0.00E4-00 1.83E+35
Note.

#0.00E4-00 entries denote values so small they are essentially equal to 0.
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6. CONCLUSIONS

The 2010 eruption of U Sco was the all-time best observed
nova eruption at the time. (In sheer number of observations, U
Sco has since been eclipsed by the 2011 eruption of the RN T
Pyxidis (Schaefer 2012), but U Sco still has the most
comprehensive overall coverage.) The early discovery, fast
notification, and regular observations by our collaboration of
professional and amateur astronomers allowed us to define the
entire eruption light curve from shortly after peak until the
return to quiescence 67 days later. For previous eruptions there
are a few isolated points late in the tail of the decline, but this
was the first time U Sco was intentionally monitored for more
than 30 days after peak (Schaefer 2010). This systematic
coverage allows us to describe the overall shape of the light
curve, starting with the fast decline (days 0—14), and continuing
through the first plateau (days 14—32) which is caused by the
supersoft X-ray source as described by Hachisu et al. (2008)
and coincides with the return of the optical eclipses. The first
plateau falls off starting on day 32, and our long-term coverage
of the eruption allowed us to discover the second plateau in the
light curve, which lasts from days 41 to 54 and is as yet
unexplained, but occurs at the same time as the aperiodic
optical dips that have been linked to transient vertical structure
in the accretion disk as it reforms after being blown away
during the eruption (Pagnotta et al. 2010; Schaefer et al. 2011).
Following the second plateau, U Sco undergoes a jittery return
to quiescence (days 54—67), where it will remain until the next
eruption, which should occur around 2020.

We were able to combine our comprehensive V-band
coverage with our Stromgren y observations to show that U
Sco is nearly consistent (within 1o errors) with the universal
decline law of Hachisu & Kato (2006). We were unable to
obtain a high-enough cadence in y-band to use it exclusively as
recommended, but our multiple Stromgren y observations at
different epochs allow us to compare it with the V-band light
curve and see that they track each other nearly identically,
giving us confidence that we can use the V-band data to test the
universal decline law. We calculate power law indices of —1.71
=4 0.02 for the first phase and —3.36 + 0.14 for the second, and
a break time of 7= HJD 2455255.38 4 1.01 days. Our fits our
nearly consistent with the template values from Hachisu &
Kato (2006) of —1.75 and —3.5 for the first and second power
laws, respectively, with the first power law falling just outside
the 1o range of our fit, and the second falling just on the edge.
This is likely due to the fact that U Sco does not have a smooth
light curve shape, but instead has the unusual features detailed
above, which slightly skew the light curve away from the
model, since it is constructed for novae with smoother, more
regular declines.

Our full multi-wavelength coverage confirmed the predicted
temporal correlation between the (first) optical /near-IR plateau,
the return of the eclipses, and the detection of the supersoft
X-rays. The simultaneity of these three events is due to the
shell becoming optically thin at that time, revealing the inner
binary, which allows us to see both the X-rays and the
reestablishment of the eclipses. The high cadence UV coverage
shows for the first time how well the UV light curve tracks the
optical one, including showing the primary eclipses and
possibly the secondary eclipses as well.

We were also able, for the first time, to construct daily SEDs
of a nova eruption covering an average wavelength range of
193 nm (Swift UVOT w2) to 2200 nm (K-band). Using this
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unique data set, we were able to calculate the total radiated
energy from the eruption, Epq = 6.99703 x 10* erg, which
we then used to estimate the amount of mass ejected,
me = 2.05°038 x 1070 M., following Shara et al. (2010).
This calculation would not have been possible without the
exceptional amount of data that was collected for U Sco
throughout the entire eruption over many wavelengths.
Unfortunately, the measurements of the total mass accreted
since the last eruption, m,.., are not precise enough to allow us
to determine whether the U Sco WD is gaining or losing mass
over the course of a full eruption cycle. In spite of this, the
Shara et al. (2010) method is an improvement upon previous
methods and should be tested on and applied to future nova
eruptions whenever enough observations can be made. Early
UV coverage is particularly important to this computation, and
this can best be obtained from the Swift UVOT as soon as
possible after the eruptions are detected.

This is the most comprehensive multi-wavelength light curve
of a nova eruption, covering more wavelengths over a longer
time period than ever before. With this unprecedented data set
we discovered three new phenomena and tested some of the
theoretical predictions that have been made for novae in
general and U Sco in particular. We encourage future similar
campaigns whenever possible to determine whether these new
phenomena are unique to U Sco or are in fact common among
novae or recurrent novae, and to continue to find unexpected
phenomena as we open new time and wavelength regimes.
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