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ABSTRACT. Observations of an occultation of the
UCAC4 488-082551 star by asteroid (76228) 2000 EH 75
were carried out on 31 May 2022 at Kryzhanivka
observation station of Odesa I. I. Mechnykov National
University (the observatory code A85). A set of
instruments, which included a Schmidt telescope (the
primary mirror diameter D = 271.25 mm; the corrector
plate diameter Dx = 223.9 mm; the focal length F = 440
mm), a GPS receiver and Videoscan-415-2001 CCD
camera, was used to perform observations. The observing
conditions were as follows: clear sky, the star’s altitude
49° south, the Moon was below the local horizon. The
target star from the UCACA4 catalogue (Zacharias et al.
2013) has the following photometric parameters: mg =
14.008; my = 12.720; m; = 12.284; m; = 11.813. The
diameter of the star has not been determined. Asteroid
(76228) is a Main Belt asteroid with an orbital period of
4.17178 years. It has an absolute magnitude of 14.93, the
visible geometric albedo of 0.1234+0.013 and diameter of
5.00+0.23 km (Masiero et al. 2011). The time of
occultation predicted using ephemerides was 23:52:44+4
sec. The maximum duration of the occultation was 0.4
sec, provided that the observing site was located at the
centre of the occultation track (strip). A drop in the star’s
brightness observed during occultation was about 8™.

The occultation event was recorded as a sequence of GIF
images with the exposure time of 0.5 sec per frame. The
system clock of the computer used for the occultation
recording was controlled with a GPS receiver in a fashion
similar to that described in the paper by Karbovsky et al.
(2017).

The data processing yielded an estimate of the
occultation duration of 0.46+0.04 sec. The uncertainty of
the occultation start time within exposure results in the
total estimate of accuracy in timing the maximum phase of
occultation 23:52:44.06+0.10 sec. The chord length across
the asteroid estimated by timing the occultation is L =
9.240.8. This chord length is close to the estimates of the
asteroid diameter reported in the paper by Masiero et al.
(2011).
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AHOTANIA. 31 TtpaBus 2022 p. Oymm TpoOBeneHi
CIIOCTEPEXEHHS TIOKPUTTS actepoinom (76228) 2000 EH 75
30pi UCAC4 488-082551 Ha crnocrepexHiil craHuiii B
c. KpmkaniBka (kom AS85) Opneckkoro HaIioOHAIBHOTO
yHiBepcuteTy imeHi [.I.MeunnkoBa. [ crocTepexeHb
BHKOPHCTOBYBABCsI KOMIUIEKC 3 TeliecKoly cuctemu [1Iminara
(Jiamerp romoBHOTO m3epkama D=271.25 wmm, niamerp
kopekuiitHoi mmactuan Dk=223.9 MM, ¢okycHa BincTaHb
F=440 mwm),, GPS-npuiimaua i kamepu «BIJEOCKAH-415-
2001». YMOBHM CHOCTEpeXKEHb: SICHO, BHCOTA 30pi Haj
ropu3oHTOM 49° B TIBACHHOMY HANPSIMKY, MICSIb I
ropuzontoM. 3opsi 3 karagory UCAC4 (Zacharias et.al,
2013), ska wmae HacTynHi (OTOMETPUYHI IapaMeTpu
mB=14.008, mV=12.720, mr=12.284, mi=11.813. [liametp
30pi He BH3HauaBcsa. Actepoin (76228) HameKHTb IO
lonmoBHOrOo moOsicy actepoimiB 3 mepiofoM oOepTaHHA
4.17178 pokiB. Bin Mae abcomoTHY 30psiHY BenuauHy 14.93,
reomerprare anmpOeno 0.123+0.013, miamerp 5.00+£0.23 kM
(Masiero et. al, 2011). 3a edeMepuaaMu MOMEHT MTOKPHUTTS
23:52:44+4 cex. MakcuMaiipHa TpHUBaJIicTh HOKpUTTS 0.4 cex
IPU YMOBI 3HAXOKEHHA B ICHTPI IOJOCH BHIUMOCTI
mokputTs. IlamiHHA sACKpaBOCTI 30pi MiA Yac TOKPUTTA
niprbm3Ho Ha 8™,

by oTpumanuit MOKPUTTA y  BHTIIAML
mociimoBHOCTI gif (aiiniB 3 TPUBANICTIO EKCIIO3UIIiT
oxHoro kazapa 0.5 cex. CucTeMHMI 9ac KOMIT I0Tepa, SIKHH
BUKOPHCTOBYBaBCSl ISl 3aIlUCy, KOHTPOJIOBAaBCS 32
normomororo  GPS-mpuitmaua, aHanoriyHWi TOMY, IO
omucanuii B po6oti (Kapbosebkuii Ta iH., 2017).

OOpoOka TOKa3aja, IO OIlHKA TPUBAIOCTI TTOKPUTTS
0.46+0.04 c. HeBu3HaueHICTb NMOYATKy NOKPHUTTS B MeEXax
eKCIIO3MIIl J]a€ CyMapHy OINHKY TOYHOCTI MOMECHTY
MakcuManlbHO1 azu mokputts 23:52:44.06+0.10 c. OmiHku
XOpaM acTepoina 3a TpuBamicTio mokpurrs L = 9.2+0.8. Lla
OLliHKa OJM3BKA JI0 OLIHOK JiameTpy 3 podotn (Masiero et. al,,
2011).

KuarouoBi ciioBa: actepoinu, TOKPUTTS 3ip, POTOMETPIsL.
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Table 1: Observations of occultations of stars by asteroids at the observing station of Odesa I. I. Mechnykov National
University in Kryzhanivka village (the observatory code A85).

Observation time, . . Exposure Occultation

Date Object (asteroid) Star . status: recorded

uUTC time, sec

or not recorded
22.11.2021 (585) Bilkis UCAC4 397-130023 0.5 not recorded
02.12.2021 | 21:27:00-21:30:57 | (30512) 2001 HOS8 UCAC4 426-009364 0.5 not recorded
31.01.2022 | 22:19:07 - 22:31:36 | (44473) Randytatum TYC 1366-02390-1 0.5 not recorded
28.03.2022 | 21:25:53-21:26:29 | (9691) Zwaan UCAC4 453-052057 2 not recorded
26.04.2022 | 02:19:57 - 02:22:56 | (107) Camilla UCAC4 394-075598 5 not recorded
27.04.2022 | 00:06:00 - 00:07:00 | (26512) 2000 CL46 TYC311-01134-1 0.5 not recorded

31.05.2022 | 23:52:10-23:53:00 | (76228) 2000 EH75 UCAC4 488-082551 0.5 recorded

02.05.2022 | 20:48:14 - 20:50:00 | (116228) 2003 YZ4 UCAC4 516-051041 0.5 not recorded
04.08.2022 | 22:36:48 - 22:50:01 | (159342) 2006 JR TYC 489-02574-1 0.2 not recorded

1. Introduction

Routine observations of asteroid occultations have been
performed at the observing station of Odesa I. I.
Mechnykov National University in Kryzhanivka village
(the observatory code A85). A set of instruments, which
includes a Schmidt telescope (the primary mirror diameter
D = 271.25 mm; the focal length F = 440 mm), a GPS
receiver and Videoscan-415-2001 CCD camera, is used to
carry out such observations. An important component of
the set of instruments employed to observe occultations is
the timing system. For its operation, the computer system
clock, which is continuously controlled with a GPS
receiver in a fashion similar to that described in the paper
by Karbovsky et al. (2017), is used.

2. Observations

Observational data are given in Table 1. The majority
of observations did not prove that the occultation
occurred. This information is still useful though because it
can be leveraged to specify the sizes and ephemerides of
asteroids more precisely.

Observations of an occultation of the UCAC4 488-
082551 star by asteroid (76228) 2000 EH 75 were carried
out on 31 May 2022 at the observation station of Odesa I.
I. Mechnykov National University in Kryzhanivka village
(the observatory code A85). The observing conditions
were as follows: clear sky, the star’s altitude 49° south, the
Moon was below the local horizon. The target star from
the UCAC4 catalogue (Zacharias et al. 2013) has the
following photometric parameters: mg = 14.008; my =
12.720; m, = 12.284; m; = 11.813. The diameter of the star
has not been determined. Asteroid (76228) is a Main Belt
asteroid with an orbital period of 4.17178 years. It has an
absolute magnitude of 14.93, the visible geometric albedo
0f 0.123+0.013 and diameter of 5.00+0.23 km (Masiero et
al. 2011). The time of occultation predicted using
ephemerides was 23:52:44+4 sec. The maximum duration
of the occultation was 0.4 sec, provided that the observing
site was located at the centre of the occultation track
(strip). A drop in the star’s brightness observed during
occultation was about 8™. The observations resulted in the
occultation event recorded as a sequence of GIF images

with the exposure time of 0.5 sec per frame. The system
clock of the computer used for the occultation recording
was controlled with a GPS receiver in a fashion similar to
that described in the paper by Karbovsky et al. (2017).

3. Processing

A program which enabled to automatically measure
intensity of digital images of the target UCAC4 488-
082551 star and comparison stars in each frame was
employed to process observational data. Main image
frames were processed using dark frame subtraction.
Seven comparison stars were used as reference ones to
improve reliability of photometric estimates for the
observed occultation. When performing photometry of the
occulted star, its position in each frame was determined by
the relevant comparison star positions.

Photometric curves of some reference stars are shown
in Figure 1. In order to factor in possible changes in the
sensitivity of photometric measurements and in the
atmospheric transparency, the resulting photometric curve
of the occultation was divided by the weighted average
photometric curve for a set of all comparison stars. First,
all instantaneous intensities of individual stars were

normalised to 1:
ip(t) = i(t)/1(t)

Then, the root-mean-square error (o) of the normalised
measurements of the comparison stars’ intensities was
determined. The inverse of this error was assigned as a
weight to each k comparison star:

w = 1/0(i,)
The weighted average normalized photometric curve,
lo(t), was determined by the expression:

L(©) = ) Wi ® [ ) w,
k k

Photometric estimates of the occulted star were
normalized to 1 as well, and then they were divided by the
weighted average photometric curve lo(t). The resulting
curve, which is free from the effects of changing
sensitivity of photometric measurements and transparency
of the atmosphere, is presented in Figure 2.
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Figure 1: Photometric readings of the target star occulted
by asteroid (76228) (denoted as “Object”) and several
reference stars in the field of view. Horizontal dashed
lines depict the mean brightness of the stars. The vertical
solid line marks the ephemeris time of the occultation.
Vertical dashed lines represent the time range for the
occultation start, taking into account prediction errors of
ephemerides.

Vertical dashed lines show the limits of predictions of
the occultation time using ephemerides. The horizontal
dashed line depicts the lower limit of the 2¢ range for the
photometric curve of the target star. The only photometric
reading at the predicted occultation time, which is outside
the 2o range, is marked with a downward arrow.

4, Conclusions

The instant of time which corresponds to the mid
exposure time of the frame with captured occultation is
23:52:44.06+0.02 c. The star’s brightness in this frame,
taking into account statistical signal fluctuations, is
0.08+0.07 in relative units. Since the asteroid is too faint,
then it can be assumed that the star disappears completely
for the duration of occultation.

It yields an estimate of the occultation duration of
0.46+0.04 sec. The uncertainty of the occultation start
time within exposure results in the total estimate of
accuracy in timing the maximum phase of occultation of
23:52:44.06+£0.10 sec. The chord length across the
asteroid estimated by timing the occultation is L =
9.2+0.8. This chord length is close to the estimates of the
asteroid diameter reported in the paper by Masiero et al.
(2011).
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Figure 2: Photometric readings of the UCAC4 488-
082551 star normalised to 1, taking into account statistical
signal fluctuations, during its occultation by asteroid
(76228) 2000 EH 75 on 31 May 2022. The vertical solid
line marks the occultation time predicted using
ephemerides. Vertical dashed lines represent the time
range for the occultation start, taking into account
prediction errors of ephemerides. The horizontal dashed
line depicts two standard deviations 2¢ from the mean
intensity of the photometric readings. The downward
arrow indicates the photometric reading that corresponds
to the occultation.
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