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8373 STEPHENGOULD

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
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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
34 hr was done at
Modra Observatory
Jan 22, 2010.
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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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OBSERVATIONS

» Evolution of evens during Jan.-Feb. 2010
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OBSERVATIONS

Mar-Jun 2010
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OBSERVATIONS

* Previous observations on Jan. 9-

7' Asteroid Lightcurve Analysi iy
Astercid Import  Ephemeris Manipulste Export Show View Config FourierFit

12,

=Bl

2004 by B. Warner

(8373) Steph Id T0(JD)= 2400000 Elements fiom file efms st
Lo Cliename_[Pts [Covfe][ meT [Toke[Gip#[ Dot [ LiCon. [ eredfColb[MagCS] unc [Deka[P] DatetT | dlaw) [ el oideifemot [eim/atalRem Jxiesidbims reef ]
[1_furogici T a1 5037 v | 1 000000 000000 | T n | 0000 0000 -
(2 [ul 10l 5i B0 SII4E Y | 1 | 000000 000000 | T n 0000 000D ruzne\0g373 : =18l
[3 [unio 1 74 48 5a04E Y 1 000000 000000 | T n 0000 0000 - Astercid Import Ephereris  Manipulste Export Show Miew Config  FourierFit
(4 furttie 47| 45 5SS ¥ | 1 D000 DO | T n D000 0O (B33 Staphengould To{J0)- 2400000 Te A R R
Se|ul2lei o) 57 S0EF Y | 1 000000 000000 | T n | 0000 0000 < - -
1 L] LChilename JF‘ls ICov[h]] midT ]Takelﬁmﬂ DeltaT ‘ LtCaur, Lpred.l Cahb.lMagES]func IDe\lanP\lI Date UT | dlau] | ilau) Ip[deg]idmfdt |dm.v‘dLAiFEem |<|es\d>1rms resi -~
| 1 ko109l 33031 53M3F Y if 0.00000 0.00000 n o 0000 0.000) -0.065 2004-1-9.2 | 065871 | 157969 | 19.45 0.026 -0.026 389 | 0.000° 0.039
— 2 |ul10lei 54 B0 |B3014E Y 1 0.00000 oooooo | T n | 0000 0000 -0.023 2004-1-10.1 | 0.BRO25 | 167625 | 2020 0.027 -0.027 330 | 0.000 0.030
= = 3 um0 1 T4 48 BIN4E Y1 0.00000 000000 0 T | n | 0000 0.000)-0.003 20041103  OBEOEZ | 167548 2036 0027 0027 331 | 0000 0.020
B R AR e e H e i1 47 45 5ANS7 v 1| GODODO Q00000 | T | n | G000 0000, OONT | 2004-11.2 | OBE250 | 157211 2100 00280028 392 | 0000 0019
PhaseRef- 10 I~ Align with Comp. L. P\d’g SU:E”'"D L p,ﬂ”‘;;:; Se|ull2lci g 57 5367 ¥ if 0.00000 oopoog | T n | 0000 0000 0.039 2004-1-12.2 | 066488 156840 | 21.93) 0.028 -0.028 333 | 0.000° 0.029
td Grpd |
13373 Stephengould Trio addiive Fouier series order 5/0fit o (——
Ampltuce ]
i} o 02 13 ] —
140 L =l
G=015 Epoch [J0-T0) 53014 63 Period [hl= 34. Perind? [h 4 435 Four Oider. 05 Add. 27, n ki, Gel awes lengths
¥ Flot ieduced indiv. LG Fitted Grp# 1 Points: 270 O Overallp o AHE
i PhaseRef= 10, I Al with Comp: LE v Plot Comp. LT v Flot FUU[IEIIFIl . [ Plot residuals P & Keepis i 0800
Pitd Groft 1 ™ AutoRefit Fourier
[8373] Stephengould Two additive Faurier series order 045 fit to selected groups in lumin, Al 283 points inside the graph
saad Amplitude: 0.000 P2-component removed in plot e 1:2004-1-92
0 01 02 03 05 08 07 08 03 10 3. 90041401
I 1 1 i I I I 1 1 :
® 3:2004-1-10.3
143 140+ —140 e 4 2004-1-112
® 5.2004-7122
Mag
(1.10] 144~
1414 —141
145
1424 -14.2
146-]
i )
[
s $ 2
J 143 - . 143
147 ! ]
i cat Salse Tl
. T T : < f o oA 8. 0 ¢ 0T
0o o1 02 03 04 2 19 - b 4
onod | Mag 1 ) . o o i
[1.10.]) 14.4 —14.4
Phase: | 18 .~
Hag
1454 —145
‘0
1464 —148
1474 -147
T T T T T T T T T
(1] 01 02 0.3 04 05 06 07 0.8 0.3 1.0

Phase:
Mag:

Synodic Phase [Epoch 2453014.69, Period 34, h)



Asynchronous Binary System

8373 Stephengould

ASTEROID TAX. D1 Pl Al D1/D2 | R/D1 P2 | YEAR
CLASS | (km) | (hrs) (mag) (hrs)
(p=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 p=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







