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ROTATIONAL PERIOD OF SMALL NEA 2022 KK5
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We have observed minor planet 2022 KKS during a close
approach on 30th of May 2022 and determined that it is a
fast rotator, having a rotational period of 0.0830+0.0002
h, with uneven minima and maxima.

Minor planet 2022 KK35, discovered on May 27%, 2022, is small
(H = 25.1) Apollo type NEA. It passed at a nominal distance of
0.00893 UA from the Earth two days after the discovery. This is
part of the “observations on alert” program started using the
telescope facilities owned by the Astronomical Institute of the
Romanian Academy whose results were already published in the
past (Gornea et al., 2018; Sonka et al., 2018, 2019, 2021).

Usually, small NEAs can be observed for a short period of time
(Birlan et al., 2015), at their closest approach, at their maximum
apparent brightness, but with a large sky motion. This object in
particular will not become brighter than 24" magnitude in the
foreseeable future. We observed the asteroid one night after the
closest approach, during a 2-hour observing run.

Observations were made from Bucharest Observatory (IAU MPC
073 code), branch of The Astronomical Institute of the Romanian
Academy. We used Riccardi Dall-Kirkham telescope, with a 0.5-m
primary mirror and 3,500 mm focal length, a FLI CCD camera
PL16803 with a 4096x4096 array, 9 pm size pixels and 60%
maximum Quantum Efficiency. The combination gives a visual
field of 36'x36', with 1.07"/pixel at binning of 2x2 (Birlan et al.,
2019).

We started to observe the asteroid on May 30%, 2022, in order to
secure astrometry, with exposure time of 30 seconds, and no filter.
During our observing run we noticed large brightness variations
from one image to another and continued to observe the asteroid for
2.2 hours.

Our data was properly reduced (dark, bias, flat) and analyzed with
Tycho-Tracker software (https:/fwww.tycho-tracker.com).
Comparison stars V magnitudes were automatically chosen from
The ATLAS All-Sky Stellar Reference Catalog (Tonry et al., 2018).

The raw (unphased photometric data) lightcurve shows a large
amplitude brightness variation and uneven minima and maxima,
together with a very short rotational period.

Number Name yyyy mm/dd Phase

Period(h) P.E. Amp A.E. Grp

Lrag  Bras

2022 KK5 2022 05/30

44.4,44.1

242 22 0.0830 0.0002 0.81 0.30 NEA

Table |. Observing circumstances and results. The phase angle is given for the first and last date. If preceded by an asterisk, the phase angle
reached an extrema during the period. Lpag and Bpag are the approximate phase angle bisector longitude/latitude at mid-date range (see
Harris et al., 1984). Grp is the asteroid family/group (Warner et al., 2009).
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Using the period search module in Tycho-Tracker we were able to
fit our data with a 2" degree order Fourier fit. The rotational period
was computed for a value of 0.0830+0.0002 h. The amplitude of the
Fourier fit is 0.81 magnitudes although we could observe deeper
minima (visible as data points well below the Fourier fit).

Of great concern was the possibility of rotational smearing as
identified by Pravec et al. (2000). For exposure times longer than
0.187 times the rotation period, an accurate rotational period cannot
be found from data. In our case the limit of exposure time is 55
seconds, while our exposure is only 30 seconds. In this way the
rotational period determined can be regarded as a solid result.
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Figure 1. Raw lightcurve for 2022 KK5, with data points and a spline
interpolation between them.

Phased Plot: 2022 KKS
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Figure 2: Phased lightcurve of 2022 KK5. Color code corresponding
to each field of star used to fold the date for the computed period.
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