H326 B x X % o B Vol. 32, No. 1
2024 4 1 A PROGRESS IN ASTRONOMY Jan., 2024

doi: 10.3969/j.iss1.1000-8349.2024.05.01

IMTE (2572) Annschnell FEIE D
—HEIVMTERBESRIE
FHLL2, LB 125, EIL g 4O

(1 HEPEEBERERE B 650216 5 2 hEFERRAE JEat 100049 5 3 b ERREBER AL 5 H A TS
FHE R 650216; 4 WERLEBE R SOCFEORPITIRN, B 210042 5 5 HEBABER SO G BORTE AT
Y E (MR BARTIZAN) . #iat 210042)

% KA/ MTE RS /iR PR E IEANE AL I st 22 R, Sebr b/ MT R R
AR A PRI TR, SUMTEARGIEAHRIE TR NRAEEEZ LS . EIUMTR 2
] B AUIMT B —Fh, X IOBUMT BAHUE - KRAETIAIMTE (RSO IEIEAR) fikE
Kz e BT, KRR EIGNRET, Blania MR RRg O R AR B K i
BRI T ZNRXIRUIMTEHEAR . “BEAHE" S5R/MTE, N, ATEBIE AU
TR OE/MT BB AL NI R G S E . 15 o -l TS B o, R BMT
$2 (2572) Annschnell {578 26 fr 30 M B EOUU M T DG BERRE . Sttt M T — &
RUNMTEIAE MR SERET, 4rHTi3%] (2572) Annschnell By RIFH LN 3.15 g/em?,
5 CV # CK B ms Rk, SRa/MTERGENE C- RIS . WIA—Lfesh s E
(2 =0.34) MIERWRGMBNE (H = 0.48) R(EIERT, ZAREXUNT W] RE by A~/ M7 B 25
BNELTE e

X W KHERMTE. EABUIMTERIE . MEXUMTEIGEERAL, BN E . SUMTE

U2
ey Ry P145.2 SCHRbRIARS: A

1 5IF

/MTERRHARFLINZATE TR Y, /M7 E R EA KRB
Bo BUER/MTEEAYPVES (G140 K/h. TR, BEE. SRIEHCHRHE . Y.

CUSHIIE : EER E A R AT B E (NO.12373069); [H 5 H ARl 4 K SCp & B A S H (U2031210); R EAR
WHESEFR I H (11827804); HE 2k A K LA K43 8] x5 % Wi (No.CMS-CSST-2021-B08, CMS-CSST-2021-A11,CMS-
(SST-2021-B0)

PHIfEE: T wangxb@ynao.ac.cn



16 K X ¥ # R 32 %

B) LHA R/ IMTE AR & DT R RN 2h T2 A g R . B, /MT R A B
ZE I 5 WFFE AT DA T3 M T B R RS e A AR, I PR B R AT B T
WHFFEHR 20 [1].

H_Etihad 80 FARLASK , K BH & /M T B W B B I A5 A R itk o SR  J FUenl
FEREIN . FE AN A 1 X R e B ORI 45 2 AL T Bl T/ IM T R A B I
i EBTSE [21(8][MbBl6]. Hul, /M7 RIS AT LM E R A 50 2 : NEOWISE
PIELLANERMIARAS T 4 77 3 T2/MTERBEMER [ ET/MTEribeEds:,
ME T4 1 TE/MTENEEEY, 3 TEALG/IMTEMIR. B ESEOA LR
. B, AMTEEENE T AR EMER . BUMTE RS HIRAFRAE TR RS
LRI . BT IEHAT RN H BRER T XA R DTS A, NSV NMT R R R 12y
9 15%[8][0]. ks B/ MTESR R AT 94 MRUMTE RS, %O HEH/MTEEH
34712, HHACH 0.3%. FEC KM —H =+ EH/IMTEHR HA 245 MEIUVMTE R
g0, HHCH 0.02%. SXEME R H WIEBUIMT R RS A LB

BUNMTEGM EE A HIRG . JEREM R, T B HRIANE B 7 DA IR S5
T 45 o T LR AU 75 K VAR R BT I 1 38 N 2E R G (AO), I H = BRAE R
REPMTE, BN, /M7 (45) Eugenia FYMEIN [10]. F5D W8I 8 i B gk A5 i Bof A 0 22
HRPTCR LR A HRUIMTE, I H PR BR T M TR LU [2]; R H R,
HARM AT JERE RS & T /NRAIR, Bl /M T B4R IEAS i IR HR M
Hl, AMIEEENE] 502 ANSBUNMTE RS Hu BRI 44 A~ 23 [ A 100 4>, &5
IR 51 . FEEMI 6 PASGEEM & 301 A~ BT DA H I G0 AR 2 B M T
EREARZ . 258 S T DA% AU TR 250, 32 0T UL ] A BR 1, 5822 1 A 1
AMTEFFAIE. T THTRER/MTEN 2 BRI S Z 0, RIS WA 2
[/ MTE (243) Ida BERBUX B/ MTEMAE B E, Xte ARERBWE —BUMT
HRS [13]; FRE R 23 [ HR AR 0 i 5 s Hb 1 /M T B (4179) Toutatis, 58]
(4179) Toutatis f/rHEREG, EBHAHEAUMTEL K [14]; NASA () DART {142 %
I TEF T HISU M T (65803) Didymos [T 45 A 55350 7% HAk/MT B Dimorphos
FofEl, W% Dimorphos HIIEAE(L, UERHZhRESE 2 —Fioa ROBkET 52 A [15].

ARk, ENAMERZ A O REE BARRIGERTE | il T35 E 52 g 5 Pan-
STARRS K H . Gaia 256 I A KT H « £XF /M7 E ) NEOWISE i K445,
FERR WM A o, B T A% DRk B AR, B2 KENRKHR/IMTE, XEeg)
T T/ IMT R EE R IMT 2B SRS . JCHZ B GO , T AR
T /N T B R B 2 I ) 7 s e R AR 2k . B 2 AR Python T
H . RS B FRA TR EIC Ak B SR i e G AR rh AT DR AR I 8 (57 5 Ak R o TR 40 55 5
AR [16]. M/IMTEFEAS IR IEAR AT AR 2 5 N AUIMTE RS . A SCHIRFSE H Rir
SCEE R H = B SE A K OO (faTFx YNHK 3CK) . YNHK & K3 H % OF

®http://www.johnstonsarchive.net /astro/asteroidmoons.html
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FHIREEIHM®EERIMTERS . RN GET 2006 4, ZHS LR TIHENRIMTE
AR RAR R [17). FIHFRATE C 8RS K h R s KA s, B BlE
A EE R 500 Z& 2R BH A& /M TR M 2 (18] A YNHK 38U I RS 1 32
i /MTE (2572) Annschnell FIDCEEH, FRATAINE FOEASHRIE 5 K (£90.83 mag),
HEFR “U” BERMEA VY B /IMESSAE, X SRR i H AR 0T e 2 AU MTE &R
Gt. SLbr b, fEEHUIMTE . RS BERIR . FIBHET ORI G /N RIE P E I T A
BUNMTEFEA [19][20][21].

XN AT DAMRIEFEE JEI 4 R [ 230 M T B SRR BUMTE . Ko REBUMTREZ
FEW/IMT EAHESE AIR S /M T B ) B A R R GE, M R FR N AE R 2
BUNMTER U, BA WG G500/ M7 2T AR R i, LI IR W 2 TR ) 5
A [22], WFCAHIEAMER. /8 Chandrasekhar (3§75 XU IS (23] FiRAIEM, AA]
P T UM T E RIS A AUMT RS [19][23], A TR RSN T B R A KARTE
WS IR BB FARIRAS . W25 XU IMT B R 2 BAUMTE (BAS/IMT B E ),
A BRI — KRBV IMT B (A MTEAE ) . AHESU M T B HE K &5
T NRIE RS2 F . BUMT R BRI E MR T “U” BRI RAE
“V7 R /MESRHE . B AUIMT RIS, BT T T K PH R 4R A AU K Ak
AR [19]120][21] [24][25][26] -

FRIEHRIR (624) Hektor & —NOHFUESLFAESUMTE . BT KA RIE, (624)
Hektor {3538 2 1 (B) 3 7 “U” B “V7 B0/ MESSGE . 547, Dunlap
SN RT) AR T T (624) Hektor 1GAR M2k JEok, ZMHF5TRIBANY &
FXUMTEIE AT T (624) Hektor po7s iz 28)[291[B0][B1], fh%ih (624) Hektor f%3%5
FEZH 2.48 g/em? 5 2006 4, Marchis 2 AF| A H &GN GF R G0 WM. Keck ¥
X} (624) Hektor #E47TH#ESAGMM, ESE T (624) Hektor @A 0UIMT B I A —1/NMY
TE B2]. /MTE (2572) Annschnell {628 ZE RS (624) Hektor HAEH AL,

/MTEL (2572) Annschnell 2 i 5 E K 4% Reinmuth 78 1950 4F 2 H 17 H & B,
Hoes it B 45411 413.4 mag. Behrendr fRIu545 H—146.3 hr (¥ H 5 F ™. NEOWISE il
FE/MTEI AN 0.658, A EZH3.42 km[33]. fK#fi SDSS KAl Pan-STARRS
ZENEIIERE, (2572) Annschnell #4322 CX 26 (/T C 2H01 X 22 [1]) [B4] [B5][36] -
24X, NEOWISE FyilliE s i 5 CX 26 (RIEER) 2 RE R . B,
(2572) Annschnell AR, BFEMRREEERY S

A SCHIFSE B AR 45 (2572) Annschnell [ FULIMEHE DA K /INT B HULy R 85 56
B, 534 (2572) Annschnell 3% BUMTEBAL, AR KA HrE =S A u5 it 4E (Chines
Space Station Telescope, f&j#x CSST) IR B AL (CPI-C) BYIAUEML I B A5 B A il 22 X
THRMHE S . R, A ORISR 344 (2572) Annschnell [ E X000 5 B b2, 55 =
TBA AT ESCEERIAL SBUTRS o B A/ MT R & BRJE— 0 R4S

®2https://obswww.unige.ch/ behrend/page4cou.html
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2 WIS B Ak T

AT T /MTE (2572) Annschnell ) 12 Z000A#I 2. Hirr, 7 2k H YNHK
MMM, 5 F2k | [ Fr M7 Rl 0,

YNHK 8 KA 852 A L = S Wk 4 18 ) LA SE g B e (WLt 14
% O45), WRIM A F 2R HARR T B RIMTES/IMTE . Hingiliis 7 MK
x 4 Ky CCD MHLA K —Au8Je R (AT Clear I R PIANIEIEH), 8 KWLMIGEH 1
Clear J8CH . BBIHIMILR/INA 1.67° x 1.67°, XF WY 73 P N 14T /R 3 . YNHK
A TR 12 TE NAELST AWM 2o 3 e e R S P e A R A DL B A, SRS B ALy ¢ 4= B
EPAT (BFEAE . WSR3 RN LA R, H AR ULIN) , e W SCE [17]. YNHEK KRR
T 6 UL XA AR A4 a8 RO, A4~ DSR4 25 AP AS R IX, LI AR AR 1 Y A%
X BRI G S 8 Fb, — MBI 5 438t PRI, UL IR i I 43 B3
5ar%h. BRI H ERZ T T 7, B T REREK KPS (BFMTE).
/IMTE (2572) Annschnell (YIERHRRZAE 2017 45 02 7 26 H % 04 A 08 H KL
SRR, BRI BT R, L BB 7 50 B N AL AR AR A
HoGEERY. HOODEERY. RBIAHALA . L S8 DA UL Y B e 45

® 1 A5 AERIN (2572) Annschnell JU¥EE#HE

A (a, 8) A r Phase A% H L
UTC (*.°) (AU) (AU)  (°) mag
2017-02-26 20:38:57  (217.98,-15.47) 1.526  2.161 24.1 17.1  YNHK
2017-02-27 21:09:47  (218.13,-1547) 1.514  2.160 24.0 17.1  YNHK
2017-02-28 21:09:01  (218.30, -15.48)  1.502  2.158 23.8 17.1  YNHK
2017-03-02 19:05:08  (218.56, -15.50)  1.479  2.156 23.4 17.1  YNHK

( )

( )

( )

2017-03-07 19:09:27 218.69, -13.74 1.166  2.113 11.8 16.1 YNHK
2017-04-06 17:21:19 218.59, -13.62 1.160 2.112 11.3 16.1 YNHK
2017-04-08 17:27:34 218.31, -13.40 1.149  2.110 10.3 16.0 YNHK
2017-06-08 04:58:04 209.27, -7.28) 1.231  2.058 21.3 16.5 CS32
2017-06-09 04:52:38 209.30, -7.29) 1.238  2.057 21.7 16.5 CS3

o~ o~

2017-06-10 04:36:11  (209.32, -7.24)  1.246  2.056 22.0 16.5 CS3
2017-06-11 04:43:09 (209.35, 7.25) 1.253  2.056 22.3 16.5 CS3
2018-09-29 04:53:53 (24.50, 10.50) 1.602  2.563 8.1 17.1 CS3
2018-09-30 07:28:35 (24.30, 10.38) 1.599  2.564 7.6 17.0 CS3

2 Center for Solar System Studies (CS3) A LA wss, W T/IMTEGEEF
FIH .

©3https://www.alcdef.org
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[ EfaE H KEERR ]—)[ REAEIE ]—)[ FizeIE ]
4

MEXREAENR

[ s Hﬁmm}_[ H

FHEHIR ]
1 YNHK KXHiRIERTZE

RIEMERE

YNHK 3% UM kBT 8 B, TP 1-3 KK, YNHK R0
R b B R — AL B VIR % T B RO ST WL P DA SR 4% R S
P J/MTE, BT IRAF {FFA1 Python T.H, i1 EHF % T EAH0RAI, K efs
BRI DA RS R INVT SR IS R 1 AL T IS AY LR H S RE LB DL 15 R GG
PRZEALHE (BRI A2 . AR B AP . e iR BIAI SR ) . U8 g R
%W%f@\ﬁﬁmgﬁmﬁlﬁmu&%%%%Eﬁ%%%%ﬁ%%w%,ﬁﬁﬁ@ﬁ&
i ().

SH3t YNHK Seg RO CCD AIHL, Fefis T 14 SR ok CCD g
FARAGTCAIE S Gaia DR3 R ALE-2 WL R (MR MR , S KL
SEERER (0 C) W HRAE0.16" 2 Py (FELH L [L8]) . 7 FHIRLI Pl (11 Kkl b, ]
DSBS AR 005 L UERE , PASIL A R B . TR, TR
A6, RATATHR KIS A R, T B EIESI. A TR b i kR
TR, FRAVRIR B 75 R AR R R sh R IR 5k (18], 0I5 oA RN K R HY
R FOEEH R . TR EE, B MT R RME H AR, T RASHA
FNRARI 1 SR BRRI .

R7 ) TRAF 7L 06 0T LA <2 [ b o AR . 0 3 0 VB R D 7L A%
JON, DMESERIIMERERE . T B A 2% PR B3 0 v 55 (VS A7E 0.01 ~
0.02 mag), F&MIHEHAT T WICHE P RG M NIE (1 ABFRL MR s ) BT B, #ies
THAMAREMELL . MG, i REIREMERR R VOB R T13.8 mag
fry i B2 IR B 5 F0.01 mag. 2Bl S (2572) Annschnell f3-EANS A0
s s TR (H).

G5, FRATHE YNHK TP E/INMT 5 L0 R e M F (D). el /ViT
FOHL LB BT, /NIRRT 2R T /T B AT EE . AT AT R H L F R
Bt T A BOCAFI O . 1 T2 MT R IR 5 40 Rk 255, (s MR/
FOMHRAFTE B R R . R, A5 SCHOAM AR YA ORI . (1 4% 025 i 2
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THIE) HAMHT RGP SR

(2572) Annschnell MPEHARSHT I F] 2017 4FF1 2018 4R 12 MLk, 264
PRI P (BIRITLIR PN, /T SR 968 T 2 TR AL AR AN , (L5400 300 B T A
Wt e, ORI LA (RN B R R B (R BORR A, e i INET s 2
TEAREIIT AL, . T PR I8 R RS, Fo T AT 52 /M 53
INTERIIFESE (B0, MTEIR. BESE/UMT RIS RESHE) . Tk
T SR NI RSB B 2, Tl 12 AN 1A 2 41 4 s il
&, mE @) iR, BETRASUMT RIS, Bl T8 T — AN AU M 6 R
FEXT (2572) Annschnell B9YEAE £ 547 RO 4347

3 XUMTEICEERAY

3.1 HBARAMTIEALE

AR, R Y[R AU IMT B REAS B AT A3 (B9)[29] [40] [41] [42][26][21)], 57
AT 25U N T B I I ) D488 o [R5 B0 M T B WIS /M T A BG83 1 JE 1 55 /M 7
S B AR, MTERCERIC RN L. REBUMTEIO N HAABARE
FER “BEAHE” S50 (FRATRIDAS R4, WKk Il fRARMI KTy, A hasm2fLE), ik
Uit , WIDAK: “HEAHE” Z5H0/IMTE B BN TR A, RS0 RT AR F R A% sl R~y
ISR/ MTERIER . WA Chandrasekhar fi& A #LiE [43], Lacerda #5377 XUMTEE
Fam B, g iR ERUIMT R R R () f @), BT R AT Sl
wy BINVIMTET g % p, PAEPIA/IMTEINSAIEOER (FEUMTE P —A/MT
SEAZ8 B 55 R — A/ MRS IVER N — R E TR Z RIMAHR K ER .

(3 + Q) Cl?o + CZQ) . Alaf, - A362

= > (1)
qb? + c2 Agb? — Azc?

2 2
w2 Alap — Ang

Y 9abe )t 8T
7Gp (apbpcy) (3+q)a2+¢2

(1+4) (2)
1 EFR, g = M,/M, HEMTRSUAMTE TR I, ok () itne e T
POMTEIIG T FIERTEAR (a,bpcp), R @) W T EREEATR, B
w LR RARBE p 2205, BIERE Ay, Ay 1 A 2T RIS ATLRS AN EREL, FLIk
P FEARATA R SOk (23] AR ((12)-017)).

SRR PSR 1/q BRSO MTRM, (A TEIR (0., b cs).
R AAUIMT IS, A @) 2 BohiE— sl B Q = <2, 47
VAU N T AR RN BRI NP5 I — s ah B S (B1).
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3.2 HIERUMTADREE R

FHESUIMT B A2 XUMT R —F, XAUIMT B A 85 H0E - K 45 T R ik
RICERMZN D = ap+a,, HPIA/MTER A A EE S 85 A SRR, WL E
TR M R B DA . R, AR I 2D IR R R UM T B B RE R A
/MT B R EL AT LR TR SO R PR G B 3R Bk, ARG/ MTEMIER. B4
(B PRI A B ), S PONDOLIN 2 17 i, B A G i EIUR A (B30, Lommel-Seeliger
) WIRAT S A MTERAEE . ST XUMTERDE, WREMP/MT M LSRR
EZHE TR/ IMT BRI AL E, DARIB A M B e B P o KA
PHT 1R A E R /N T BRSO BE R R XU M T BB B o S 7 AN 2 i
ARIEILIN FR) 00/ N T B2 AR f 20 S AR v By R I 240

MUMT BRI RS A MT E P B LS . BRIROSUIMT B %
B, HAHIEARSUNMT BT RRUIMT B RIS AR EIE AR TR, SR> 1T/ MT P
RESEAE IR, SRS A DUIMT B S LU ESRAT W T LA 35 BER R B 24
A RLIYI R YEAE 2K o

AR HAR/IMT B (2572) Annschnell AUULIIEE FFFE 2017 4FF1 2018 4R 4 A4~ 1H]
Be, (B LATA AR A K . RS MR AE X . X LA 7 — L8k, A
G, OUR/IMT B SR FLOLRIN 19 kNI B GE MT R e . A @) %R,
MUMTERTCRER F (1) TR = F/MTERDEE Fi(t). TEKDEE (1), PA
L FHERSOERRCE Fla (),

F(t) = Fi(t) + F(t) — Fin (1) ®3)

AR @) b, Fu) R Fa(t) MR MTERIOBR . AR DA SR B 20
MLATEE . BUMT R ESHEPUESECN . PubF KA D, W03 e, BUETALEM
(Norbs Bord), LEREFIHEE w AR BT Z] to XM I GERERIRNI A dmoo IUIMT R L HIE
SR LA FAT — B ZI A/ IMT R IARXTALE, 44/ MT R O IESAE R 1 5t B3y
B/ NT IS/ IMT BRI BRI Z Ry, ek, i T RO R Fa(t).

AW RET R, BRBOUMT BRI PUE N EBUE (e = 0). to —BRBCYH AL
W/ MEZERSZ, B P/MT B R KRR L ST 0 A ARV IM T AR SO
AT B SR 5 SELE AL — B L, WA MTER BESEEIEUN Ao,
Borv)s K wo [AII, FATERE L to WFZIPIAS/NT B B FAIA AL [R5 S B0 AH 67 /1 A 7]
(EI] ¢p0 = ¢SO = ¢m0)°

I AT EEIE , FIEAUIMT R RS SE P 5 3/IMTEIZIR (ap, by, cp) -
YIMTEIZAR (as,bs,c)« BUESEL (D, Aorbs Bors, w, dmo) PARIERAUVIMTESHE ¢ Fl po

BT IS ENERAUMT RIS, FATESL T —ANMA SR A MU MT B 7
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BRIV MTRIBUS LA R () prss:

Mbinary(ta P) = _25 * log(Sbinary)

B (4)
Sbinary(ta P) - Sl + 82 - Socc

tMIIZ), P OWBAIBHE. Sy F S, S ¢ RIZITIMT R AT R BT X LN
TRIERI A (o = 0°), JR R EHAMT A BAEN . Soe HOTTEHLRICEE T
WA/ INFT R E BRSO 0T . 810 TP A S U R VT B R R 1 AL/
B RE R 7 DA T o 2 XU N BRI BT «
3.3 MBIV ORI B BA

T RAFFAT I L AU IMT BRI BB TS, FRATHE, TR P BN T
F (624) Hektor 75 1957 | 1968 4ER9PUAST IR st . i @) ik, B
HE 2 R TR AL RO BT BB F Y (624) Hektor FOBIE(E, 47 EIIWRETSINY (624)
Hektor ({375 0UIMT S50 Scit BIB4]. R IR0 B i (JD) 50808
Fify (0) DAAERIPRRI . BUME (6 pELk) SO MLk (B @2 0EUR) 19—k
BT, AR R AU MT B AT DARA LIS . IO BN, Zc bl S5 4 I iy
e Ml IR TR IR 352 b TR AT B LAy, R BRI /N B AR T
R R FO Y REIRIR AR, RIRBLE “U” B “V7 25 ME RO 200 H0 5
frrge /N (AT RIS R, i BaT E A, LA A irl, Jeas i 2RI
BN

4 JMTE (2572) Annschnell G537

4.1 s Pr

F] flLomb-Scargle A, A% YNHK Wi#453]4 (2572) Annschnell ] 7 /M L
(IR BEA T HOG AR R 3 . AR (a) gy T RIMER AT, AT R IR AE AT 7585
S/ RAL . 25 B /IMT BRI RN BT, /MTE (2572) Annschnell ()6 3 AR 45 58 Y.
N3.7925 i /R (6 6 AR 3 246.328 hr) .

FAF NS R, REFRATTRY 2 /S a) B i O8I &t S i sh AR o628 i 2 (1 (E)
FIEWTE) . AR G R R AR A S/ ME ZE SR AR, PSS (] B AR iR M £4°40.83
mag F10.76 mag. JEGARHRIE AL (b =2 d I LT Pl A U2k 5 BB YA PAZ TR
i) B2k .

4.2 JREBIRAK

HEA/MT RGOSR A, SUMT ERNDCEEE S MBS L, BREX R
T TR O DA S 2. 2R H AR MT B IR LR R (LA B 2R ) 5
N, ZEZ SRR ILS . ik, AR SEC [0 IR R S 280 5 alUA .
WAKIN, AR AR AR Y . R — DRI B (B AnEE LK), WL LA
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AR, HAE MR BTARAE AT DA o R T s i e, X Bt a e A
SRS B A B 2R AR . #15T (2572) Annschnell fMYERIAGTE B, 12 4B LA ULm)
AIARSE A A B o BE T 4 AR BRI R R s At AS 2k (1
BEEE 0 ~ 1), XPEEASI A Beft) YeAe th 26 00T THORAE, RIEy I LA A THOR A . A
W53 ) BURE BN no= 100, SRAFAR (L 506 R FR) Y JEE (DU i i 0[] — L0 e B A i A A
{37 i 2R R M AU A R RO A 2 R HAE T 4 ST RGETER R R ADEAS
27, ARy T AT DA B AT I, 3 ] AR ARULIN 5 2 X6 S5 38 70 A ) S
4.3 REJFIEMU SRR

RTF AT EINE TR, BUMT B C R S 2 i i3 F 4 E SR
RS RIME" W52 PO A S22 PO Al (1 x® F3) e/ MBI R R 18 A U
11 BB SR e B R I

n

X =YY (Mops (i, 5) = Mynoa(P 7, ) (5)
j=1 i=1

A Myoa(P, i, §) HHEFAUNTFRBHIRSE Moy (i, 5) 9 RV, P=(ap,bp,Cpria,bs,
CoNortsBors) FHP SO BH. THR (1.5) 3655 § SKARBORAE MZRIE | R . A
i, S IR nle = 4, GAHIGOES IR n = 100 RS,
K, SR TR S SRS MRS, SRR SRR @ ERA . WSS
oA B R DUIVT IR RS F I S B o SRR . 181 T AT B/ IV I B R 45 5L
BT INET 2 4 S48 S 7 0 R L A e, R B /AT Sk /NI 2
Koo AEARSCHAHIT, WA BE/MTREIION, TR MR Ik KR a, = 1.
SRR A R

(1) XFEEFE HOEIE BB (4, Cpr Cos Nors T Bors), DAL K MRS EI B OB R, 4
5 A SR R

(1) $EAE (4, o o Aorts Bors) WO, FIRIER () 3155 (a0, by, ba)e Fob1, an HFHEI
q & a, HH.

(IL1) S AT 213 P, AU NT R SRR, DR R sk
EHPEITR A(P) (A ()

(IV) HEATE SR A . B (¢, a0 by, cp) A (1/q, s, by, c) BIEA BIH5 A S 7
B o, HBRPAMTR A Q = 25 (R, IR A
AT DU E R

(V) BRI x2 B/ IMELTR I B0 2 5l UM T 5 5 Je B SR

(VI) FIAR @) ST R S

BT WA, FATBURMMTE (2572) Annschnell ) 4 /M B SRIG,
SR HL 5 U VT R TR LRSI (orss Bors) 249 (302°,229), BRI Nory, B S L)
TE (285°~315%), Bory MPHHHTERIRRILE (17°~47°). HHESCHk (45] MOBFFELEE, I8/ IMTE
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(2572) Annschnell FRDEERI ARG, S50 w, DAL/ MTR S ETE (1~ 5
g/em?), FeflTHRHIFIA/IMTR TR L o RERTEETER 0.4 ~ 1.0, ¢, A co IR
1% 0.6 ~ 0.99 F1 0.4 ~ 0.99. ZH q. ¢, F ey HHEHEKIIN 001, Aoy F Bory I
B 10,
44 JRBEER

SERFTE SRS ERE , NS EREmSH 2 o G @) Biw) . i
2 (52 R AR (B 25 B) SR A2 (R DB TR R A2, (.
L B (0 cprca) BIMETESIR X2 A, BIEELAEI o, Bors) DI 2
sl W () BB, SBE g, 0 IO RS, RMSULIEFX G S5,
AR T coo BUBBELAEI orss Bors) B X2 By VLS UL 285000 I A
B RS S RS M PR 0 1A A /NS R . XSk 4
SIS XA SRR . MBI X2 M, FATSE1MFIE (2572) Annschnell ()
TS 5 3 o A, 5 2.

i () R T (2572) Annschnell f 57 AU MTEGRERIIME (1 (0 HE2%) SALIIEL
W (R HUR) B LLAE . DA Y, B AR N T R TR AT AR p AL 4 AN [ B
L F 25 28 P bl A ARLH 7 12 2 ph T LS /N7 Tk 5 BT = B ER I T
LMEH, B, NREERGRRIET T KA. TR, I 7 U M R A
AR T T A MTE BB . BB, (it MTE (2572) Annschnell
HO R p ~ 3.15 g/om?.

®2 /JMTE (2572) Annschnell MFEHHTEER
JfE q 0.51
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HAR IR A E—— KA IR IE (0.83 mag) . “U” B AAEM “V” B/ ME. ST (2572)
Annschnell 7] & —MHEIUMTE .

(2) W HEARAVMTEIS, Ri/IMTERTER S AIEER, FRATES T — A B
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FARMME R IMTE A TNER) . 53Z BARRIEA UM T BB AEMR N Poes=(F/IMT
BIAR (a, = 1.0,b, = 0.84,¢, = 0.76) . IWIMTEIR (as = 1.06,bs = 0.57, ¢, = 0.53). HiE
ZH (D = 2.06,\orp = 302°,80p = 22°,0m0 = 0 PARIEABUIMTESEL ¢ = 0.51). g
/MTESEUGEH (2572) Annschnell 2R p ~ 3.15 g/em?, XAMERLT CV 5 CK i
AL, EN/IMTE (2572) Annschnell 2 &ikI)/IMTE , 5 HBEEHE M Pan-STARRS )
fRERZEH CX E—2. HmI/MTEIILE R B2 0.057 DA 4% B 4513.3 mag K114,
(2572) Annschnell (% 8ERE A 12.18 km; XA 1 32/ M7 B BIMBR =428 (7.07:
5.93: 5.37) km; 55 /MTEMBHER =200 (7.49: 4.03: 3.75) km.,

(3) MK AT/ IMT R (2572) Annschnell {3 AR, FRAVMGE HAUMTEIIH—
bl Q = 0.34; TERNRGMEEHN H = 0.48(HMAITH AL [46] IR A);
FOCHR [46] BEFTER, FROTHEBT IRV MT B (2572) Annschnell "I RE B4/ MT B 2445
ZTE I

(4) HHT, #H (2572) Annschnell f67A% i &N M T R AFIE R BFSE H BB E —Fh a1 H2 T
B, SREHE T BRI R AVIMT BB S . FATA BRI A S g i, SR aE
) CSST Lt iy E &L (CPL-C) bl SLEAUIMT B AIAUIE. B0, B g ASC7E B JH
SEEEMRET, FEHE SRS FER, U REAUMT B 2GR NUE . AT DB 2 IR
G , FE HOG O B AR, P (2572) Annschnell (00T B 45 FIIALE.
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Photometry analysis of asteroid(2572) Annschnell —

The contact binary asteroids model

HUANG Jing’?, WANG Xiaobin'?*? & DOU jiangpeit®

(1. Yunnan Observatories, Chinese Academy of Sciences, Kunming 650216, China; 2. University of
Chinese Academy of Sciences, Beijing 100049, China; 3. Key Laboratory for the Structure and Evolution
of Celestial Objects, Chinese Academy of Sciences, Kunming 650216, China; 4.Nanjing Institute of
Astronomical Optics € Technology, Chinese Academy of Sciences, Nanjing 210042, China; 5. CAS Key
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Laboratory of Astronomical Optics € Technology, Nanjing Institute of Astronomical Optics & Technology,
Nangjing 210042, China )

Abstract: Density of small objects of the solar system is very important for understand-
ing their origin and evolutionary history. However, the determination of densities of small
objects of the solar system still is an challenging work so far. The binary asteroids provide
an opportunity to infer their density. The contact binary asteroid is one type of synchronous
binary asteroids, whose orbital semi-major axis is close to the sum of the maximum semi-
major axes of two asteroids assuming ellipsoid shapes. Till now, similar systems have been
discovered in other small object groups of the solar system, for examples, Near-Earth aster-
oids, Trojans, and Kuiper Belt objects. Considering a rubble pile structure of asteroids, the
roche binary asteroids theory can be applied to determine the system parameters included
density of asteroids. Asteroid (2572) Annschnell is found possible to be a contact binary
asteroids due to special features in its lightcurves obtained by the Yunnan-Hong Kong Wide
Field Survey in 2017. A brightness model of the contact binary asteroids is developed, with
which the photometric data of (2572) Annschnell are analysed then. The most possible
value of density of this binary asteroids is 3.15 g/em?, which is close to that of CV and CK
meteorites. Based on the estimate of the normalised rotation rate 2 = 0.34 and the dimen-
sionless total angular momentum H = 0.48, it is conjectured that this binary asteroids may

be formed by the rotational fission of a spinning asteroid.

Key words: Asteroids, Roche Binary Asteroid Theory, Contact Binary Asteroids, Bright-

ness model, Density, Binary asteroids’ formation
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