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Mars-crosser

Hecuba group /Kirkwood gap at the 2:1 mean motion
resonance with Jupiter/

Group of strongly unstable asteroids with lifetime <10 Myr



OBSERVATIONS

Chuguev Station e Simeiz Observatory
70-cmtelescope (f/4) * 1-mtelescope (i/13)
CCD IMG47-10 (FLI) + CCD IMG1001E (FLI)

e 1024 x 1024 pixels
e 6.3 X6.3arcmin

1056 x 1027 pixels
16.9 x 16.4 arcmin
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The observations of NEAs and Mars-crossers carry out in
Institute of Astronomy of Kharkiv National University and at
Crimean Astrophysical Observatory under support of ISON -
International Scientific Optical Net




OBSERVATIONS

* Previously the asteroid was observed in Jan 2004 by Brian
Warner

 New observations were started in Nov.-Dec. 2009 at
Simeiz and Kharkiv

e Binary evens have been registered and orbital period of
the system were estimated in results of two-nights
observations at Chuguev Station on Jan.17-18, 2010
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OBSERVATIONS

Conformation of event’
apparition with perio
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The Observatory carr
out asteroid’s
observations in fram
of the Photometric
Survey of
Asynchronous Binar
Asteroids, established
by Petr Pravec at
Ondrejov Observato

tero
fsteraid Import Ephemeris Manjpulate Export Show View Config FourierFit
(8373) Stephengould T0(ID)= 2450000, Elements fram file sims st
Le[LCilensme___[Pts [Covinl| mdT | Take|Gm#]  DelisT LiCor. | _pred|Cali[MagEs|_unc [Dehabi [FE| Date UT | d(ew | i(sul |pides)|amed: |dmcta| Rem. |<iesid>]ms res‘ﬂ
e T 41 51686 v 000000 000522 f | n 0000 0.000 0795 200371301 090432 166221 0000 Sime.
=k AESRE PRSI S ) LU UOUTa |t | n UDUU WLDU USH1 | ZUDSA2Z2U UAAUS | 1.5/U | 2659 U2 LUM Khar
17kl 118 B4 52148 v | 3 000000 000408 | n 0000 0.000 D885 | 2010-117.9 070820 1.49334 33.40 0.016, 0.000 Khar.. 0.000 0.011
AT0kIci 205 125 sxsa v | 0 000 000410 | n 0000 0.000 0000 | 2010-110.0 070972 149129 3077 0.010) 0.000 Kher.. 0.000  0.016
§1 35 52193 v | 4 5000000000 000418 1 | n | 0000 0.000 13682 2010-122.8 072521 148447 35.13 0.020 0.000 Mod. 0000 0.010
B 35 A2183 n | 4 AONANMNON |NONG1S | f | n | OON NNONTRASA OMA-192 R NFRZ1 | 14R447 3513 MDD NOAN Mo
N15 Frnch (DT 5214 52 Porind [hl= 4 435 Priiort? [h]= 34 S e et aes lengths
1% Plot reduced indiv. LC it it 3104 Prinks 321  Ouerally
PhaseRef=10. I~ Align with Comp. LC 7 Fier Come. LE ekl Lo Erbriesidualé Ams 12s = 0.015 @ Keepaus Y-adis: 0800
2 P LE oy 3 o 4 I AutaRofit Feurier i
18374 Stephengouid 1 o addirve Fouier series order 57U H to seiected Qroups i lumin AN428 ponts inside the graph
enriitirie: 0 330 P2 remrinnent st i pin ® 320101173
oo 01 02 03 04 05 05 07 o s 1.0 o 420701183
i l,. e Ss2oizzs

19 S
T T T T T T T T T
nn [ > na s s 7 s ns in
steroid Lightcury) Synadic Phase (Epoch 2455214.62, Period 4.435 h)
Astercid  Import Ephe  ppace
(8373) Stephengc  Man
Pis |Covibl| midT |Take|Gip#t]  DeltaT | LiCon | _pred|Calb|MagCS| unc |Deltatd [P] Date UT | disul | daul | pldeg)|dmddt | domsdis | Bem, |<resids|oms .es[ﬂ
FEEINES] 56 v | 1 000000 000522 f | n 0000 0000 0736 2005-11-301 090432 166221 29.63 -0.039 0000  Sime
155 az 51875 v | 2z 0.0000 no0414] 0000 000D 0581 200312220 071708 | 157021 26,69 0020 0.000 Khar
e 64 52144 ¥ | 3 000000 000402, f | n 0000 0000 0,885  |2010-1179 070620 1.49334 3340 0018 0.000 Khar. 0000 0071
265 125 | 52154 Y | 3 0.0000 -000410) f n 0000 0000 0000 |2010-1188 070872 148139 3377 0018 0000 Khar. 0000 0016
61 35 52193 Y | 4 5000000000 000418 f  n | 0000 0000 43682 2010-1228 072521 1.48447 3513 0.020 0.000 Modr. 0,000 0.010
B1 35 52193 n | 4  G000DO0000 | 000419 f  n | 0000 0000 13696 2010-1228 072521 | 1.48447 3513 0,020 0.000 Mo
G=0.15 Epoch UD-TOl= 5214.62 Period [h]= 34. Peiiod? [h]= 4.435 Fouw O 075 Add 2P ki Get axes lengthe
: © Overal
PHatarai— D (2 ﬁ”:lz“iii ‘ijp"fc ¥ Plot Comp. LG % Plot Fourier Fit I~ Plot residuals ;:‘i“'i’“fn’;;’a Bort - K;’:':Ayms SR e
Pltd Grp# 3 ta 4 ™ AutaRefit Fourier
8373) Stephengould Two additive Fourier sefies crder /5 fit to selected qroups in lumin Al 434 points inside the graph
SRR e S > LR o 320101173
oo o 0z 03 04 05 08 o7 o8 03 1.0 o 420101183
_— L,, e smiiz2s
1.3 13
14|
15 -
-
Mag 6| 15
1,10, -
.
.
1.7 F17
18] 18
1.9 13
T T T T T T T T
oo o1 0z 03 0.4 05 05 o7 s 0a 10
Synodic Phase [Epoch 2455214.62. Period 34. h)
Phase:

Mag:



OBSERVATIONS

* Independently the asteroid was observed by amatory-
observers in the cooperation which is established by
Raoul Behrend at Geneve Observatory
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OBSERVATIONS
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Evens on Jan.17-27, 2010



OBSERVATIONS

« Evolution of evens during Jan.-Feb. 2010



Geometry of the asteroid apparition
In 2009/2010



OBSERVATIONS

Mar-Jun 2010



OBSERVATIONS

* Previous observations on Jan. 9-12, 2004 by B. Warner



Asynchronous Binary System
8373 Stephengould

ASTEROID TAX. D1 Pl Al D1/D2 | R/D1 P2 | YEAR
CLASS | (km) | (hrs) (mag) (hrs)
( =1/2)
8373 Stephengould| (EMP) | 3.86 | 4.435| 0.33-0.39 | >0.27 34.1 | 2010

B-R=1.20 +/-0.04
V-R =0.435 +/- 0.04

R-
H=14.64

= 0.43 +/-

0.05

D(eff.) = 4 +2/-1 km (if =0.06-0.3)

Min-Ampl = 0.18-0.28 on Nov-Dec 2009
Max-Ampl = 0.33-0.39 on Jan 2010
Ampl = 0.32 on Mar-Jun 2010

Evens were observed




RESULTS

The synchronous binary have been found in 2:1 mean
motion resonance with Jupiter

Parameters of the binary system are determined
Diameters of the bodies are estimated

The obtained data can be used for the binary system
modeling with additional observations of the asteroid
during next 2-3 apparitions



Plans and Perspectives

Photometry NEAs and Mars-crosser
Photometry radar objects
Photometry of candidates for finding the YORP-effect

To collaborate with different optical-observer projects for
conforming and determining parameters of binary asteroids

To use the facilities of ISON (“space debris net”) for short
discoveries of binaries







