5552 % 55 2 # R X % # Vol.52 No.2
2011 £ 3 H ACTA ASTRONOMICA SINICA Mar., 2011

BMEENET ES AT

e KEE? HWdHS RER DAL!

(1 REBEREE SR A B 210008)
(2 Ez kBRI A S 32001)
(3 MR ASERICR MR 210093)

EE KSR/ 200942 A4 H (UT) RAET KR, @y 2 A4H
BTG HOIUBCR TN, RO 2 3 BEARERRT KAEr RIFRFEE. Xt 2 A
3 H R AR BT I EEAT I AT M TR SR 68 ks, WF R IHPER A Ry ]
H 2009 4E 2 13 H (15.24 + 5.16) B, 45 A WHRILER A HE REAKE B 1 BLEHHAE R
STEREO-A KAATIIBEIR AR REE, RAKER 2 A 3 B R AR FETiHZESE T
520 R SR £ R A S SR B T R .

XiE BE: M, & BESHR
PESES: P134; XERIAE: A

1 N4
HREUESETREREMARER, EEEXE BN AATA HE T KX
e W KRS EWH EEAEEETREERBFZRRERS, msh, M. B
M FEARRNGE, EXBHE P EEMA EWREH: FEFHRERBNE LM RE
W, KEUTE KM - 2 EBEZL T M E Lz 3. %%%ﬁ%ki%ﬁiﬁ% NG
HODBEES, H BRES BRI G sh A AR R o B T RE & Ak ). BARH AT TWiR R £
B ERALE M o e e, (HIRRH XU 2E %wmﬁﬁgiﬁ%ﬂﬁtEEEEMW% mm
THEEEBBHAMIREES. (1) EAS80Y. KHXE 08 nE 75248
T%m,ﬂﬁ%ﬁ%%ki J)%E#.%Eﬁﬁﬁ%%%%%%mﬁﬁ,ﬁﬁmk
FHE — 0 & AR G W, s R 7E BN i AT B AR L i s i s | R R E e ). 3
EERiOp VN1 BLiik mﬂWﬁﬁ%&ﬁ%%m&?ﬁ%ﬁﬁ%ﬁﬂﬁﬁ@%%ﬁ IERRZILEE]
25% ~ 50% WIWT R HAFFRA REEREHR L, XERELCH L EFEHEW 5 EHEE
B, WH AP S, HrhHZY RS S R 2P /Encke 7E 2007 4F 4 A 20 H &£
W B 3 BVt NASA ff) STEREO-A KMy | 7. gEdkEE 2 C/2007 N3 (Lulin) & 2007
7 ARA—BAEAMER, B1E 2009 4 2 H 24 HEMBRERIL, BEREHA 0411 AU,
2010-06-02 W JER, 2010-06-23 WBE kS
* EZ EAREEGIE (11003048 . 10933004) | EBEBEAIRQIH TEREEEAA SUETHETEHMEE LR
SR AMTRIE G A

t jeshi@pmo.ac.cn




2 NHEES: EAREENB R 137

BSEH 6 mag 47, XHIE—NZ AKMMAMHFRAR, WiERFFHHBEIICHRE
ARER, Mgt EEk, REREEREEULEMMFETHRER. K Guido
TE 2009 4F 2 A 4 HIABIEME R R ET —KETB S (B 1! TR KR
FAFRTEIL H BRI TR T T 2 A AR 7S

Bl 1 Guido 7£ 2009 % 2 A 4.53 H (UT) 88 BEAE ERI TR
Fig.1 The disconnection event of comet Lulin on 2009 February 4.53 (UT) photographed by Guido
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Table 1 The log of observations of comet Lulin

Image ID Date Heliocentric distance Geocentric distance Phase angle Mid-exposure Exposure
(AU) (AU) ) ()
IMG_3709 2009-02-03 1.269 0.853 50.8 20:25:08 181
IMG3710 2009-02-03 1.269 0.853 50.8 20:28:18 181
IMG_3711 2009-02-03 1.269 0.853 50.8 20:31:42 181
IMG_3712 2009-02-03 1.269 0.853 50.8 20:34:52 181
IMG_3713 2009-02-03 1.269 0.853 50.8 20:38:02 181
IMG_3714 2009-02-03 1.269 0.853 50.8 20:41:12 181
IMG_3715 2009-02-03 1.270 0.852 50.8 20:44:23 181
IMG_3716 2009-02-03 1.270 0.852 50.8 20:47:33 181
IMG_3717 2009-02-03 1.270 0.852 50.8 20:50:50 181
IMG_3718 2009-02-03 1.270 0.852 50.8 20:54:00 181

K2 BEMEENSFETERERE. REZH 10 EEREHHEY 181 s BEMGEMMAL, B)a E &L+ R 208
20:39:35 UT. ERIEEMEHRGRE, TEEEEHZSMEROEEHERELE, NPT TELSETERERY

. EIAORBETDT m A7 L A 106.4°

Fig.2 The ion tail of comet Lulin. Top panel: average of 10 exposures with an exposure of 181 s for each.

Middle time of exposure is 20:39:35 UT. The image is shown in reverse color. Bottom panel: the isophotes

of top panel. Kink of ion tail can be seen in both panels. The position angle of the sun is 106.4°
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Fig.3 Average of the forehand 3 images and last 3 images in Table 1. Top panel is IMG_3_1, middle time
of exposure is 20:28:22 UT. Bottom panel is IMG_3_2, middle time of exposure is 20:50:47 UT
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Fig.4 The sketch of disconnection event of comet. C' is the comet nucleus, D is the disconnection point,

A is a turning point of the tail and B indicates the end of the tail
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Table 2 Geometric parameters of ion tail features

Image ID Decp Dca PAap PAap PAcp
(10° km)  (10° km) D) D) (M)

IMG_3-1 12.7 15.9 273 305 280

IMG_3_2 13.6 17.0 273 300 280
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Fig.5 Orbits of the earth, STEREO-A and comet Lulin projected onto the heliocentric ecliptic plane. A,

B and star symbol mark the positions of STEREO-A, STEREO-B and the comet, respectively
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Fig.6 Solar wind and interplanetary magnetic field (IMF) conditions observed by STEREO-A from 2009
February 1 to 2009 February 5. (a) Flow speed; (b) proton number density; (c) cone angle of IMF (0° and

180° indicate IMF is in the opposite and same direction of the sun, respectively); (d) strength of IMF
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Fig.7 Status of the heliosphere around comet Lulin on 2009 February 3. The gray scale shows the radial
solar wind speed. The arrows represent the radial components of IMF and their lengths are proportional to

the magnetic field strength. The location of the comet is shown by the star symbol
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The Disconnection Event of Comet Lulin

SHI Jian-chun!  LIN Chi-sheng? HU Zhong-wei® ZHAO Hai-bin' MA Yue-hua!

(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210008)
(2 Lulin Observatory, National Central University, Zhongli 32001)
(3 Astronomy Department, Nanjing University, Nanjing 210093)

ABsTRACT The disconnection event (DE) is the entire plasma tail or its part separates
from the cometary head. It is one of the most spectacular phenomena of comets. The driv-
ing mechanism remained unresolved and there are many competitive theories to explain the
onset of DE at present. However, the variable solar wind is suspected to play a major role.
Comet Lulin showed a DE on 2009 February 4. The data around this day are analyzed and
it is found that comet Lulin had already occurred a DE on 2009 February 3. By comparing
the morphology of plasma tail of these two DEs, it is concluded that the DE occurred on
2009 February 3 is a new DE, different from that occurred on 2009 February 4. In this paper,
we report the result of the analysis of DE on 2009 February 3. The calculated occurrence
time of DE is, in UT decimal date, 2009 February 3.635 4 0.215. The radial velocity of the
disconnection tail is about 68 km-s~!. Considering the orbit characters of comet Lulin and
the solar wind conditions around comet Lulin, it is concluded that the DE occurred on 2009
February 3 was driven by magnetic reconnection between comet and a coronal mass ejection.
The solar wind conditions around comet Lulin are inferred to the comet by corotation of
STEREO-A data.

Key words comets: individual, methods: data analysis



