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PHOTOMETRY OF NEAR EARTH ASTEROID
FLORENCE (3122)

Purpose. The purpose of this work is investigation of asteroid period of own rotation
in moment of its close approach to Earth. Increased brightness of the object createan
opportunity to find hidden new aspects of asteroid surfacebased on higher signal

noise ratio and better precision of photometry.

Methods. In this work we use methods of CCD photometry. Observations were
made on two telescopes with diameter 40 and 35 cm at different observatories.
Results. Photometry of near Earth asteroid Florence (3122) is performed during two
nights in August andtwo nights in September 2017 from observatories in west of
Ukraine — Laboratory of space research of Uzhhorod National University and
amateur observatory in Ternopil. Brief overview of Florence period determination
by otherauthorsiis given. Light curves obtained fromobservation data are presented.
Periods of asteroid rotation were definedby MPO Canopus software.

Conclusions. Determined periods of rotation confirmpreviously published values.
Presented period precisions are better than published before. Two different periods
obtained on two observationsessions. Reasons of theseresults are described. No
hidden aspects of asteroid surface were identified because oftoo fast phase angle
change, also two light curves is notenough for such task salvation.
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Introduction

Florence (3122) is a stony asteroid,
classified as near-Earth potentially hazardous
asteroid. It was discovered on 2 March 1981
by American astronomer Schelte J. Bus at
Siding Spring Observatory. Its provisional
designation was 1981 ET3. Asteroid was
named in honor of Florence Nightingale, the
founder of modern nursing [1].

On 1 September 2017, Florence passed
0.047237 AU from Earth, approximately
eighteen times the average distance of the
Moon. As seen from Earth, it has brightened
to apparent magnitude 8, and was visible in
small telescopes. This was the asteroid's
closest approach since 1890 and the closest
until after 2500. Its most recent flyby was on
August 29, 1930, at a distance of 0.05239 AU
and the next one will be on September 2,
2057, at0.049952 AU [2].

Size of asteroid is approximately 5
kilometers in diameter. It orbits the Sun at a

50

distance of 1.0-2.5 AU with period 2 years
and 4 months (859 days), the orbit has an
eccentricity of 0.42 and an inclination of 22°
with respect to the ecliptic. Based on last
radar images obtained at Arecibo Observatory
on September 4 two moons orbiting Florence
asteroid was discovered.

Observation and light curve analysis

Photometric observation of asteroid
Florence (3122) was planed at the period of
its close approach to Earth and weather
conditions provide us an opportunity to
observe this target over 2 nights. Photometric
CCD data were obtained on 30-31 of August
2017 at Derenivka observational station of
Laboratory of space research Uzhhorod
national university (LSR UzhNU) using a 0.4-
m /3.5 Newton telescope ChV-400. Also in
this article we analyze data obtained on 31
August and 1 September 2017 on telescope
situated near Ternopil city in amateur private
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observatory. Telescopes and mounts used in
this observation campaign are manufactured

All images were reduced using flat and
dark frames. Photometry analysis of data was

in  Ternopil under the “Wight Swong” performed through MPO Canopus software,
trademark. Al main characteristics of period analysis is also done using MPO
involved telescopes are presented in Table 1. Canopus, which implements the FALC
algorithm  developed by Harris  [3].
Table 1. Parameters oftelescopes usedin observation
Telescope | MPC code CCD Focus, Diameter, FOV Filter
F=1750 mm
COV-400 | g | FLIPLOOOD, 1212 D = 400 rm R fler
P 73.3 X 73.3 arcmin
Ternopil SBIG, F :_1800 mm No Filter
telescope ) 9x9 micron pixel D=350mm (Clear)
P P 47.5 x 62.8 arcmin
Earlier photometric  observations of on graphs as alpha value. Observations made

asteroid Florence shows period around 2.35
hour, in Table 2 periods obtained by different
authors are presented [4]. Most precise period
value is obtained by Pravec at all. in work [5].
Periods determined from our observation are
presented in Table 3. Phased light curves of
asteroid are showed on Fig. 1-2, phase angle
at the middle of observation date is showed

Table 2. Periods of Florence (3122)

from Ternopil have bigger error value. This
fact is caused by shorter exposition of asteroid
that was chosen by observer (0.5 second). In
case of observational data from Derenivka
station we can see mach smaller error value
because in this case 30 seconds exposition
time was chosen.

Reference Date of Obs | Phase (°) Period PEerrrl(())l(rj Amp Max | AmpErr
(hour) (mag) (mag)
(hour)
Warner 2018a 2017-09-01 23.8 2.362 0.005 0.16 0.02
Pravec 2003web 2003-10-31 49.4 2.3581 0.0001 0.22 -
Radar Team2017c | 2017-09-01 23.8 2.4 0.1 - -
Pravec 2002web 2002-03-12 4.6 2.3581 - 0.15 -
Behrend 2010web | 2010-12-18 33.8 2.3582 0.0003 0.18 0.01
Warner 2018a 2017-09-02 29.9 2.386 0.005 0.21 0.01
Wisniewski 1997 1986-03-19 15.1 5. 1 0.15 0.02
Pravec 1998b 1996-1997 - 2.35812 0.00002 0.18 -
Elenin 2012 2010-10-28 57.9 2.359 0.003 0.27 0.02
Linder 2013 2011-01-03 25.7 2.359 0.001 0.15 0.05
Warner 2016j 2016-01-24 17.5 2.3580 - - -
Table 3. Our observation of Florence (3122
Station Date of Obs | Phase (°) | Period (hour) | Period Error (hour) | Amp Max (mag)
Derenivka | S0 002010 | 198 2.355377 0.000001 0.22
Ternopil | o oo 201" | 204 2.357623 0.000001 0.23

ol
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Figure 1. Photometry ofasteroid Florence (3122) from Derenivka stationon 30-31 Aug 2017.
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Figure 2. Photometry ofasteroid Florence (3122) from Ternopil city on 31 Aug and 01 Sep 2017.

Conclusion and discussion

Obtained results of asteroid rotation
period are in good agreement with data
obtained in previous years by other authors.
Taking into account fast change of object
phase angle we can explain small deviation of
rotation period. Fact of second period
existence also can be explained with some
hidden aspects of asteroid shape that cant be
identified due to fast phase angle change. For
detection of such aspects better precision of
photometry is also needed.
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JDO(LTC): 2457997.322983

Despite that facts that light curve
obtained from Ternopil amateur observatory
has a bigger error it was processed and period
value obtained from these data are in good
agree with well known period.

All obtained observation will be send to
Asteroid Light Curve Photometry Database.
Such  photometry observation of close
approach asteroid can give us new knowledge
about shape of object or better define period
of asteroid rotation value because object is
much brighter as it is usually (15™ compared
to 8™ in close approach).
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®OTOMETPIS BJIN3HKOTO IO 3EMJII ACTEPOIIA
FLORENCE (3122)

dotomeTpis actepoina Florence (3122), mo HabmkaBcst 10 3eMili, BAKOHY BaJtac st
MPOTATOM JBOXHOYEH y CEpIIHi Ta IBOX HOouel y BepecHi 2017 p. 3 oO6cepBaropiii Ha
3axoai Ykpainm - Jlabopatopii KOCMIYHHMX JOCHIDKEHb YKIOPOJCHKOTO
HAI[IOHAJLHOTO YHIBEPCUTETY Ta amaTopchkoi obOcepBatopil mobiamM3y MicTa
Tepuomninb. IIpeacTaBieHo KOPOTKUMN OIS BU3HAYEHHS Mepiody actepoina
Florence (3122) inmmmu aBropamu. HaBesena kpuBa 6JMCKyY, OTpUMaHa 3 JaHUX
cnoctepexxeHb. [lepionx oOepTaHHs acTepoimiB Bu3HAauYaBca mnporpamoro MPO
Canopus. Otpumanuii nepion oOepTaHHs MIATBEP/HKY€E paHilmie omyOJiKoBaHi
3HaYeHHs. ONMrcaHo MPUYMHK 10 PHUBEIH JI0 BU3HAY SHHS IBOX IS0 BiIM IHHUX
TIePi0/1iB BIIP OJI0BXK JIBOXCEAHCIB CIIOCTEP €IKEHb.

Knrouogi ciioBa: actepoin, poTomeTpis, KpruBa OJHCKY, TEPIio.
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®OTOMETPHUS BJIU3KOTO K 3EMJIE ACTEPOUJIA
FLORENCE (3122)

dotometpus actepoupa Florence (3122), mpubmmxarommiics k 3emie,
BBITIOJIHSJIACH B TEUEHHUE JIBYX HOUCH B aBTyCTe U IBYX HOUeH B ceHTsi0pe 2017 u3
oOcepBaropuii Ha 3armajie YKpauHb - JJabopatopiui KOCMHMECKHX UCCIIe 10 BAHU I
VYKrOpOACKOTO HAIlMOHAJIFHOTO YHHBEPCUTETA U MIOOUTENBCKO 0OcepBaTopuun
0sm3 roposa TepHomoub. [IpeacTaBieHbl KpaTKuid 0030p onpeese Husl eproaa
actepouna Florence (3122) npyrumu aBtopamu. [IpuBenenHas kpuBas Olecka,
MOJMy4YeHHass 1O JaHHBIM HaOmopxeHuid. [lepuonx BpalleHHs acTepoOHIOB
onpenensics nporpammoit MPO Canopus. [lonydenHblil nepruoa oOpameHust
MOATBEPKAaeT paHee ONMyOJMKOBaHHbIE 3HaueHHUA. OmnucaHbl MPUYMHBL,
MIPUBOISIIIUE K OTIPEICTICHHIO IBY X HECKOJILKO O TNIMYHBIX IEPUOJIOB B TCUSHHE JIBYX
CEaHCOB Ha0IIOICHU .

KmioueBsle cii0Ba: actepoun, poToMeTpHs, KpuBast OJIecKa, IIepHo.
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