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ABSTRACT. The photometry of space objects (SO) (McpeskeBoi) (OTOMETpii 3  BHCOKOKO — THMYACOBOKO

makes it possible to determine their state of rotation around
the center of mass, orientation of the rotation axis and
rotation speed in the most cost-effective manner. However,
the methods for determining the attitude parameters from
photometric data from a single observation site (OS) require
long serics of high-quality and high-frequency
measurements. We propose a method for determining the
orientation parameters of slowly rotating SO based on
simultancous multi-site photometry with a high temporal
resolution. Preconditions for planning and building a local
photometric network that can accomplish such a task have
been tested via computer simulation. Synchronous
observations of the unoperated spacecraft TOPEX/Poseidon
were carried out. They were attended by the observatories of
Odessa, Lvov and Uzhgorod universities, as well as the
observation station of the State Space Agency of Ukraine in
Zalistsi, Khmelnytsky region, took part. Synchronous
network-based photometric observations from three OSs
enable us to calculate time lags between correlated light-
curve segments and promptly determine the direction of
rotation, as well as the spatial orientation of a SO’s spin axis
and its angular spin rate. A local network of several
distributed observation sites for synchronous monitoring of
the rotation of various SO in LEO will make it possible to
determine the rotation parameters of also slowly rotating
objects that do not exhibit glints within their light curves.
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AHOTALIS. ®otomerpis kocMmivamx 00 ekriB (KO)
JIO3BOJISIE BU3HAYUTH IXHIM CTAH 00SPTAHHS HABKOJIO IICHTPY
MAC, OPIEHTAIFO OCi OOCPTAHHA Ta IIBHIKICTH OOCPTAHHA
HAHOUTBII ~€KOHOMIYHMM cmocoboM. OmHak — MeTomu
BH3HAYUCHHA  TAPAMCTPiB  Opi€HTAmii HA  OCHOBI
(DOTOMETPUUHHX JAHHX 3 OJHOTO MYHKTY CIOCTCPE/KCHHA
(IIC) moTpeOyrOTH MAOBTHX CCpilf  BHCOKOSKICHHX Ta
BHCOKOYACTOTHHX BHMIpPIOBaHb. B po0OTi 3ampOmoHOBAHO
METO BH3HAYCHHS NapaMeTpis opierTarii KO, mo nositsHO
00CpTAOTHCS, HA OCHOBI OJHOYACHOI OaraTomyHKTOBOI

PO3IUTBHOO 3ATHICTIO. TlepeayMOBH I IUIAHYBAHHA Ta
MOOYZI0BH JIOKANBHOT (POTOMETPHIHOT MEPEKi, KA MOXKE
BHKOHATH TAKS 3ABOAHHA, TICPCBIPCHI 32 IOTIOMOTOIO
KOMIT FOTEPHOTO MOJICTFOBAHHS. Bynm npoBeneHi CHHXPOHHI
criocTepeskeHHs KocMiuHoro kopadms TOPEX/Poseidon, mo
BXC HC Tpamroe. Y HHUX B3SLM y4acTb oOcepsaTopii
Onecproro, JIBBIBCBKOTO Ta Y KTOPOICHKOTO YHIBEPCHTETIB,
a TAKOK CTAHIIS CIIOCTCPSIKCHHS JICPKABHOTO KOCMIMHOTO
arcHTcTBA YKpaiHd B M.3amicmi XMCTbHHIBKOI OONACTi.
CHHXpOHHI MeEpe)KeBl (POTOMETPHUHI CIHOCTEPSKCHHA 3
TppoX IIC 1O3BONEOTH PO3PAXyBATH 3aTPUMKH Yacy MDK
KOPCITBOBAHMMHA CCTMCHTAMH KPHBHX OJHCKY Ta IUBHIKO
BU3HAYMTH HANPAMOK OOCPTAHHA, a TAKOK IPOCTOPOBY
opienTanito oci odepranHa KO Ta KyTOBY IIBHAKICTH HOTO
obcprannsa. JlokambHA MEPSXKA 3 KUTBKOX PO3MOMIICHHX
MICIF CIIOCTCPSIKCHHS AT CHHXPOHHOTO MOHITOPHHLY
obcpranns  pi3HEX  Hm3BKoopOiTaisHmx KO  gacte
MOKJIHBICTh BH3HAYUTH MAPAMETPH OOCPTAHHA TAKOXK
00’€KTiB, MmO TIOBUIBHO OOCPTAIOTBCA Ta HE MAlOTh
TICPIOMIHIX CIAJAXIB Y CBOIX KPUBHX OJINCKY .

Kmouosi ciioBa: xocmivamit 00’ekr (KO), obepranHs,
opieHTALiA, (POTOMETPIS, CHHXPOHHI CTIOCTCPCKCHHA.

1. Introduction

Photometric observations of artificial satellites orbiting
Earth are traditionally used as a source of information on the
rotation about the centre of mass, spatial orientation and,
finally, geometric shape of the observed object. Multi-hertz
sample rate photometry is especially valuable as man-made
SOs are commonly designed with smooth surfaces, they
have non-convex overall shapes and can spin fast, etc. This
results in periodic variations in the SO brightness amid
rapidly changing phase and observation angles as the SO
moves in its traectory (see Fig. 1) (Kurosaki et al., 2005;
Koshkin et al., 2018). Notably, such brightness variations are
characterised by the so-called “apparent” period, that is, the
observed period of the SO light curve which can vary
significantly during a flyby of the SO over the ground OS as
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