Extended DataFig. 2 | Swift/XRT 0.3-1.0 keVimage of NICER’s FoV. The circle shows NICER/XTI's approximate field of view of 3.1’ radius. There are no
yellow circle with aradius of 47”and is centered on AT20200cn’s optical contaminating sources within N/ICER’s field of view. The north and east arrows
coordinates 0f13:53:53.803, +53:59:49.57 (J2000.0 epoch). The outer cyan areeach100”long. The colorbar shows the number of X-ray counts.
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Extended DataFig. 3| White noise tests for the distribution of noise powers
inthe observed Lomb Scargle periodogram (LSP) using power values
thatcorrespond to timescales slower than 3 days and excluding bins near
15,2x15and 4 x15days. (a) Comparison of the cumulative distribution
functions (CDFs) of the observed noise powers and the expected
exponential distribution. The CDF of the observed LSP of the observed light
curveisrepresented by the orange histogram, while the solid black line shows
the CDF of white noise powers, which follows an exponential distribution.

(b) Comparison of the probability density functions of the observed noise
powers and the expected exponential distribution. The solid black lineis the

Anderson-Darling Test Statistic

PDF of white noise distribution, whereas the shaded orange histogram
represents the PDF of the observed noise powersin the LSP of the observed
light curve. (c) Distribution of the Kolmogorov-Smirnov test statistic
derived from simulations. (d) Distribution of the Anderson-Darling test
statistic using simulations. Inboth (c) and (d), the solid red and the dashed
blacklines represent the median of the distribution and the observed value,
respectively and the shaded blue regionsindicate the + 1o values of their
respective distributions. The null hypothesis that the noise powers are
exponentially distributed, i.e., consistent with white noise, cannot be rejected.
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Extended DataFig. 4 |Check for powerlaw index bias due to uneven
sampling. Thedistribution represents the powerlaw index values of the
simulated LSPs withaninputindex of1.0.
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Extended DataFig. 5| Estimates of the global false alarm probability (FAP)
offinding abroad peakin the simulated LSPs. Each panelis for adifferent
underlying noise continuum: (a) white noise, (b) powerlaw red noise with
best-fit powerlaw index, @,z and normalization, Norm,,, 4, (c) powerlaw red
noise with best-fit powerlawindex + 1gand its corresponding normalization,

50 100 150 200 250
Maximum sum of normalized LSP powers of a
false QPO in simulated noise data

0

(d) powerlaw red noise best-fit normalization + 1oand its corresponding
powerlawindex, (e) bending powerlaw red noise with best-fit parameters, and
(f) bending powerlaw red noise with best-fit normalization + loand
corresponding parameters. The dashed, vertical line in each panel represent
the observed QPO at15-days.
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Extended DataFig.6|AT20200cn’s XMM-Newton X-ray spectra. The best-fit model consists of two thermal components. These spectraare available as
supplementary files. Allthe errorbars represent 90% uncertainties.
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Extended DataFig.7|Asimplified schematic ofa potential model showing lower luminosity and temperature. In the right panel b), the inner/warm disk is
Lense-Thirring precession ofaninner disk. Inthe left precession phase a), visible which leads to higher observed temperature and luminosity. Relative

view of the inner/warmdiskis obstructed and, consequently, we would see sizesarenottoscale.



Extended Data Table 1| Summary of spin constraints for
AT20200cn SMBH for different surface-density slopes of the
precessing accretion flow and the range of SMBH masses

slope | M =10" Mg | M =104 Mg, | M = 10°% M,
s=-3/2| 0.06(-0.07) 0.15 (-0.16) 0.50 (-0.53)
s=0 0.06 (-0.06) 0.08 (-0.09) 0.16 (-0.18)
s=+3/5| 0.05(-0.06) 0.06 (-0.07) 0.08 (-0.09)
s=+3/4| 0.05(-006) | 0.06(-0.06) | 0.07(-0.08)
la] (0.05,0.07) | (0.06,0.16) | (0.07,0.53)

The negative spin values in parentheses correspond to the retrograde spin. The outer radius
of the precessing disk is fixed at the corresponding tidal radius for a Sun-like star. For the
radial surface-density profile, we use the prescription LR ™. The last line summarizes the spin

interval for a given SMBH mass.





