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BRARUE S RATDIIAE " SR ZETJ5 Mo BRZET I (F X2 3R ) SR/ IMER RE 75 XN
AT AR S B R -

nle n

X =D Mos(iy §) = Munoa(Py4, §))° (5)
j=1i=1

Hrb, Mooa(P, i, ) AR UMT BEVESE, Mops(i, ) N “RAMIME”, P=(ayp, by, cp,
Ay bsy Csy Aorbs Borb) NEBIRE RS E. s (i,5) $85 5 SAADEAE LR I05E ¢« N3
e Bk, RIEILASIEE nle = 4, AR IHLILE n = 100 MEHE S, 1%
—EMEK, RA T PSREMANSECR W%, SREMASEUEN x* FRSh. NS
B S5 053 AT AR B XUNMT B RGNS E B R, BT R IN R M R SR
B 25 5 AR B BT 1 /MT B 3 485 SO RL IR H B 72 SRR, A L /AT B R /N
BIRER K. EAHITR, WHBA/IMTEIIRAN, R /M7 RN K3
ap = 1o SERRAITFRIEREW T,

(1) WILRE BIFHEZHEL (g, cp, Cs5 Aorbs Borb) > LAERE D KIS E KIS B2 8], 45
5 MRS B AR,

(2) HZLTE (q, Cpy Css Aorbs Borb) ME, FIFHZ (W) 715 (as, by, bs), HH, ay HFEL g
K ay, 4.

(3) M FTIEAE—HSH P, WHEXUMTREMILSHAOEE, LIS “SRAINIE” 5%
ZEWF IR 2 (P) CnasX (8))s

(4) BATHR SO E . B (g, ap, by, cp) 1 (1/q, as, bs, cs) HIE D BN FR (2)
H, BRSNS MT I VT — b AT 2 RS, 0 A U RAF X AN A X
/MT B

(5) JEHR X2 F R /AIMEL TS L ) 2 BON UM T B S e BR i

(6) FIAHC (B) BEAT/MT 2% B G

T AR, BAIFE B /MT R (2572) Annschnell [ 4 AN [A] B G ARSRIRAE,
LI S5 2 XUMT B VB RITELAR A (Aors, Bors) A (3020, 22°), BIHRE Ao, A V0 L PR
HIITE 285° ~ 315°, Bow, HIFIFHVERIPREILE 17° ~ 47°, MKHE CHk [25) AR LR, HEN
7B (2572) Annschnell FJRDGEE DGR IRIE, S8 Ol w M/MT RS EEVEH (1 ~
5g/em?), FATREWANMTEBIBTEL ¢ WHARTEEA 04 ~ 1.0, ¢, M ¢ FHERTEE 5
B 0.6 ~ 0.99 F1 0.4 ~ 0.99 % ¢« c, M e, MHETEEIIN 0.01, Aow, M Bor, HIFH
B 10,
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4.4 RIRHER

SERRATIEZECE MG, RAOSEIRERHBSHN 2 50 (BB Frsd. B 5
) x? LA ERE, BB @) tHE R 2 (AR DU R S x P, THe Hor,
ZH (q,cp, cs) HH RS EUERE 2 BI040, PUEIEZIE ] Aorb, Borb) 28 H IR x* 4T
K. MEIB fJBLEH, S8 q,c, BIARHEAE, Ul BN &5 XX S S 504 s iy, il
BHFEEMET coo FUBTRLIR (Ao, Born) I x> #4J7 B SI H R I 0T 25 80 1) I 5 K 2 2
72, X FEFEFRNETH AR i I AL A 0 AR TE IR DN IR 7 2 WISk B A i
SHRIERE. WNSEH) 2 A, BAMSEIMTE (2572) Annschnell BI06 5 1) 5 AE

fi#, VELNZI TR B.
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1.00] 1.00 'ss'!"
0.4 0.6 0.8 1.0 0.65 0.75 085 0.95
q Cp
a) b)
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F 2.0
1.15 7 o7 1.8
W ) 33" g< 1.6 W
. J
105 ¢ 2 = 37 1.4
g 7 1.2
0.95 471 . 1.0
0.4 0.6 0.8 1.0 285 295 305 315
G 2/(°)
c) d)
E5 2%
% 2 /MTE (2572) Annschnell SN HLER
ZH &
JREL q 0.51

FAMTEIZAR (ap = bp : cp)
WMTETER (as : bs @ cs)
HIBETEVEZ (Aorb, Borb)
JITT to, pmo

GRS w

R p

(1.00 : 0.84 : 0.76)
(1.06 : 0.57 : 0.53)
(297°, 33°)

2 457 813.398, 90
3.792 5 cycle - d 71
3.15 g/cm?®




14 B, % XUMTE (2572) Annschnell Jl6E0HE 2 #r 111

KB JE7R 1 (2572) Annschnell HJEEE A XIUNMT EICEBRE (RL 50N HHE
CELAD IEEEL. WTLLE H, PraR1S AR FE 00T B B ROR REAR S AN, 4 AN TA] BRI
FOGAR i 2. K& A BRAR B T7 0% i T SR A /MT BIRAR S S I = B R4 22,
filtn, NREER MR ST 2K, ToR T,  H R TS IRV A XM T R R 9 3RAT]
AL T TRAMT BRI 2. IR, fhTH/MT A (2572) Annschnell IR
BN p ~ 3.15 g/cm?,

5 MZEE5HS

FE YNHK 38 U0 b AL 255 % H AP M T e IR 8 R o B0 25 1) /T B D63
W EIRFEL U RO AR M 2. XA I BER AR E AR T /AMT BB B 7E,  QAHE 7E
J /T AL (2572) Annschnell FP7EPE .

(1) B YNHK &R 2134 /NMTE (2572) Annschnell 7 BEREAR 2k, KIILEA
S A KA E AR IE (0.83 mag). “U” AU KA “V” AUg/ME, B (2572)
Annschnell A] B8 & —/MHEEXUMT .

(2) N WA SUMT RIS, ARB/AMT R TSRS A REER,  FRATEAL T — AN F R
T EICERY, RG34 T (2572) Annschnell [ 12 25648 2k (Hodr 7 2898 W45 21
11, 5 2 NEBR/MTE O T ERD, 1530% H bs 19 A BUMT BB AERN Poew=2
IMTEIER (ap = 1.0, by, = 0.84, ¢, = 0.76). K/MTEIR (a5 = 1.06, by = 0.57, ¢, =
0.53)s BLESH (D = 2.06, Aoxp = 302°, Borp, = 22°, dmo = 0) LLKIEH XUNMT ESH
(g =0.51)0 HVEAXMMTESELF 1 (2572) Annschnell %N p ~ 3.15 g/cm?, X/ME
LT CV 8¢ CK PiA MR, HEN/MTE (2572) Annschnell & &k F/MTE, Sk
A Pan-STARRS 5 E A CX K —5. HBIE/MTE A R 0.057 Fl4ex) 255
13.3 mag Kit%, (2572) Annschnell fIZERERE AN 12.18 km, XF M E/NMT 2 FIFEER 3
APHA (7.07, 5.93, 5.37) km; 55 /MTERIMEEK 3 ANFHCA (7.49, 4.03, 3.75) km.

(3) AR FTIRIS B /MT £ (2572) Annschnell B AR MR, FATAL B H XUMT R BA
—LEFMEE N 2 = 0.34, TENRGMIEN H = 0.48 CEAATHE AR CHR [26] 1)
B ADs FRHESCHR [26] MBS R, BRATHEBTAHEEXCMT & (2572) Annschnell A 8 B A
/INMT B AR BT e

(4) HAl, ##5 (2572) Annschnell [)76A8 #2832 4T XUNMT BAFFAE B 7T R & — P a) 42
FB, T B H AT BORUE S P R IXUIMT B SV E. AN BB R A =B 5. smERill e
JIH1 CSST AL & B R %A (CPI-C) B SLHLNU/MT B FINIE. B0, 25 ACE R
Fl SR IE LT, I v 23 8] 2 2 ] BN T B B AR T30 R 000 s th ] DL Ik 22 TRk
G, RSO BAR, MIfTSEEL (2572) Annschnell FIXU/INMT R S5 INE.
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Photometry Analysis of Asteroid (2572) Annschnell
the Contact Binary Asteroids Model

HUANG Jing!?, WANG Xiaobin®?? DOU Jiangpei*®

(1. Yunnan Observatories, Chinese Academy of Sciences, Kunming 650216, China; 2. University of
Chinese Academy of Sciences, Beijing100049, 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, Nanging 210042, China; 5. Key
Laboratory of Astronomical Optics & Technology, Chinese Academy of Sciences, Nanjing 210042, China)

Abstract: The density of small solar system objects is very important for understanding
their origin and evolutionary history. However, the determination of the densities of small
solar system objects is still a challenging work so far. The binary asteroids provide an oppor-
tunity 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 example, Near-Earth asteroids, Tro-
jans, and Kuiper Belt objects. Considering a rubble pile structure of asteroids, the Roche
binary asteroid theory can be applied to determine the system parameters including density
of asteroids. Asteroid (2572) Annschnell is found possible to be a contact binary asteroid
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 asteroid is developed, with which
the photometric data of (2572) Annschnell are analysed then. The most possible value of
density of this binary asteroid is 3.15 g/cm?, which is close to that of CV and CK meteorites.
Based on the estimate of the normalised rotation rate {2 = 0.34 and the dimensionless total
angular momentum H = 0.48, it is conjectured that this binary asteroid may be formed by

the rotational fission of a spinning asteroid.

Key words: asteroids; Roche binary asteroid; contact binary asteroids; brightness model
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