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1 �> �|`A�4oh�JTP�=T��`=�E,Ta�
b�h��CS|`�5�L4oJ:db�T{_ [1]. *i�|`A Abell 85 ThzpN|` MCG-02-02-086��
 cD |`�℄�j>&uq�GHv*iT|`A Abell 87 ) Abell 89. Abell 89�
�n|`A�l Abell 87 XE`Fuq�q Abell 85 Tp4 [2]. �|`A�lH�
��^� X �j� γ �jW$g�Ær" [3−6]. ~4���h Abell 85 T�-Ærp�yM!�	����y�|`AHB$gT�-1U�/0�|`ATV4b�DP2nL|`ATa�
�="8�,��Km℄y\℄u:d(jTa�
�=�g2℄hz cD |`\VT�= `�k$gÆr�>� Abell 85 ��
?RHoP�=TA�℄h,xAX?/"-t-�JH 1998M Durret W [3] sSO% Abell 85 H�
$gT|��℄h�Æ% 305 
|`L℄�Y4�T`��i Bravo-AlfaroW [7] E�
�h Abell 85 Ta�
g�g�%y\�E/|`Tf)�q#d{_�O;%y!T/Ahz�i)`FuqT 3 
xb��+6,m/�( Abell 85 T X �j��y&)h�fT�^��y&�y\�|`AhTI�|`T>ov#�l3,h4
xb�T#d1g�m
Ty\�Y6[R��[�Y4�T5;|`�Ær|`Aa�
Tm�
}64��W\�(|`A Abell 85 T�yTf)4��y�h|`Axb�T(jT#d1g�y\�/(℄xb�Ta�
t-�Y6�(T4oA�� Ωm = 0.27,

ΩΛ = 0.73, H0 = 71 km·s−1·Mpc−1.

2009-09-25 �Q:	� 2009-11-26 �Q��	
∗ �T|s��Gf (10778618,10633020) wsoD
† yuanqirong@njnu.edu.cn



246 8 X � � 51 }
2 
C94Æ*���

Durret W [3] / 1998 M( ESO (European Southern Observatory) 3.6 m K�pg�%�-�b- Beers W [8] ) Malumuth W [9] ��&T�y�H|`A Abell 85 6j�i�SO 551 
|`T�Y� SDSS .M�|`ALU�w|`�Y���Qw�y���0G�y
 NED (NASA/IPAC Extragalactic Database))�.�!BY6^`E NEDCS Abell 85 !�1U�q 2r200 = 4.2 Mpc[10] sLI),|`TTf�4�{_��|`AThzTfM (00h41m37.8s,−09◦20′33′′; J2000.0), 	= 2r200 6jsLI3,4�{_T0G?)�q#d3" 30 000 km/s T��|`D�|4�Y6CS% 607 
�[4�T|`���l" 3σ upT~���kp_% 370 
5;|`�#�b;T��Y6CST5;|`��) Bravo-Alfaro W [7] TÆr��N9Ho�e��> 3σ upH9�5;|`u;�lM��T�'v�-kdT3���JLU�w
T5;|`�L%�h�|`ATa�
b�0�m�&n�Y6)�T���lJ�h�Ag�m
a�
y\�? 1 Æ;%Q 370 
�[4�T|`��T�q#dy&?�℄hljM� K-Tb ��|`AT#d8}M σ = 873.34 km/s. *?h���;�H 15 000 km/s �i|`�C,>d3;�S�%� y&�Q��Ah�JGHxb�TZy�Y6(
K-S (Kolmogorov-Smirnov)=PY�SO℄S�� y&TdqdH 95.6%.

� 1 370 �7=~b�s%f{(_w���kO�!L/Vd!
Fig. 1 Distribution of the radial velocities for 370 member galaxies. The dashed curve shows the best

fitting result of Gaussian modelY6�( ROSTAT {[ [11] hQ 370 
5;|`T�q#dy&g�y\�SO℄
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biweight Tf (lM/#dhz`) ):d (lM/#d8}d) y!M CBI = (16600 ±

50) km/s) SBI = (964± 40) km/s. OegerleW [12] \hz cD |`lh/|`AV4T�a#d_�M vpr = vcD−CBI,℄h#T�a#dlhdqd_�M Sr = |vpr|/
√

ǫ2cD + ǫ2cl,℄h ǫ2cl = S2
BI/NBI, ǫcD M cD |`#dT[/�NBI �(/ biweight =PT|`
���y℄hz cD |` MCG-02-02-086 T�q#d vcD = (16690 ± 24) km/s, ��&;℄�a#dM vpr = (90 ± 55) km/s, dqdM Sr = 1.61, �Wi [12] Tdqd?���

3 �%=J���y|`"-�0 [13], */|`A Abell 85 T cD |`{,dqT�a#d�ld|`ATV4#dy&
mS�� y&�Q�>� cD |`H|`A�RHOP�=\`�l�5�ld� cD |`#�?HBxAT"���hz�"d2℄,TxAXHl:"-�M%�&[Ær�|`ATa�
xb��Y6H? 2 hÆ;%Qw5;|`T�Vy&�Ll"%� V;7T;9dWbd?�?hWbdjh#T;9d`

� 2 Abell 85 V7=~bV�X{(+m#'�!X<8V<:fX
f���jX
fkj$V<:fa+ZQ��DO 0.03, 0.09, 0.15, 0.21, 0.27, 0.33 arcmin−2. A, B, C + D O 4 �zd�
Fig. 2 The contour map of the surface density for 370 member galaxies in Abell 85. The contour levels are

0.03, 0.09, 0.15, 0.21, 0.27, 0.33 arcmin−2, respectively. A, B, C and D show the four substructures*YO��CM 0.03, 0.09, 0.15, 0.21, 0.27, 0.33 arcmin−2. E? 2 h��;�|`TmPy&"xih4�℄;9d2d�^�uqZu�dhzj5`Fuq 30 arcmin?,�
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xA��gM>dT;9dx}�Y6( CollessW [14] T κ-test =Puph Abell 85 5;|`#dy&Tv5�=g�#=��up_�%=P#
κn =

N
∑

n=1

−lg[Pks(D > Dobs)] , (1)℄h n �)�mTv5T|`�� N �|`Ah5;|`T~�� Pks(D > Dobs) �
K-S Y�h D J/�-` Dobs T�/�)ST κn `CJ��>*t�M n Tv5#dy&S�V4#dy&Tg�Cdq�MGHxb�T�/CJ�M_#=�Q�S�Tdqd�V�Y6(71�1pAK% 1 000�5;|`���4���$, 370
|`�℄�Vy&2S
|`y&�e���TV4#dy&�2�-y& (? 1) �e�
�4
|`T�q#d�'HyQT�71�1AKTb �>	M n = 9 	�xb�GHT�/�J�=P� κ9 �
Q�-`JT�/ P (κ9 > κobs

9 ) 
, 0.1%. ? 3 Æ;% n = 9 	TOO?�4
OOThzTfh#v4
5;|`�OOT^qX�/
−lg[Pks(D > Dobs)]. !B�OOCJ��>�?v5�q#d2V4#dy&\VT/!CJ�|,5qTJOO;g�>�?,xb��

� 3 PP�fÆ'x7%f{(3W5%f{(VT�9f��j5�~b*	+u�O 9

Fig. 3 Bubble plot shows the localized variation of velocity distribution for groups of the nine nearest

neighborsE? 3 ���;�Hhz�L`Fuq 30 arcmin x}?GHJOOdq5ATg
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5Aj5d�, 10 
|`�Y6hQ!
j5g��q#dy\�ngHpAThz?,!
xb� A ) B (H? 2 h(u��;), ℄�q#dhz` CBI y!M
(17081 ± 133) km/s ) (15920 ± 293) km/s. )V
|`AThz#d (16600 ± 50) km/sl��xb� A TV��q#dSJ�lxb� B Su�Q!
l*xb�T#d/M (1161 ± 321) km/s, �>Q!
xAX?H|)T"-ag�,nT��H`Fuq
30 arcmin �iTxAh�Y6�ng% C � D !
xb�GH>dT#d/ 	xb� C T�q#dhz`M (15459 ± 284) km/s, lxb� D Thz#dM (17088 ±

212) km/s, ,6T#d/���H (1629 ± 354) km/s. H? 1 T�q#dy&h�Y6ngH 15 000 km/s ?|`�C,dqT3;�
mS�� y&�Qp��{/xb� B ) C T�i�� 1 (;%

xb�T5;|`�4�Tf)�q#dW{_�Qwa�
xb��>	|`A Abell 85 �?Ha�
ADt-�xb�x2|��,k?Hn�|)T"-���3,HOa�
V1�� 1 H�� A � B � C � D �	B72��#;) 
Table 1 Dynamical information of the member galaxies for substructure

A, B, C and D

Substructure name Name of member galaxies RA DEC Radial velocity

(number of member) (h m s) (◦ ′ ′′) (km · s−1)

Distribution of velocity

Substructure A 2MASX J00415195-0931579 00 41 51.9 -09 31 58 16759

(N=32) 2MASX J00415310-0931159 00 41 53.1 -09 31 17 17121

CBI = (17081 ± 133) km · s−1 MCG-02-02-088 00 41 52.1 -09 30 15 17164

SBI = (741 ± 137) km · s−1 2MASX J00415350-0929439 00 41 53.5 -09 29 44 15293

HOLM 016B NED01 00 41 53.2 -09 29 29 15751

APMUKS(BJ) B003926.82-094537.7 00 41 58.6 -09 29 11 17193

APMUKS(BJ) B003917.33-094529.9 00 41 49.0 -09 29 03 18367

APMUKS(BJ) B003938.05-094519.2 00 42 09.8 -09 28 52 16739

APMUKS(BJ) B003914.14-094511.5 00 41 45.9 -09 28 45 16834

SDSS J004207.62-092835.5 00 42 07.6 -09 28 36 17085

SDSS J004150.35-092818.2 00 41 50.3 -09 28 18 17198

2MASX J00420326-0928161 00 42 03.2 -09 28 16 15666

SDSS J004138.97-092747.9 00 41 38.9 -09 27 48 17126

SDSS J004211.75-092732.7 00 42 11.7 -09 27 33 17110

APMUKS(BJ) B003912.80-094358.4 00 41 44.5 -09 27 31 16416

2MASX J00413964-0927309 00 41 39.5 -09 27 31 16666

2MASX J00414809-0927299 00 41 48.0 -09 27 30 17186

SDSS J004145.85-092634.7 00 41 45.8 -09 26 35 15975

APMUKS(BJ) B003912.63-094252.3 00 41 44.4 -09 26 25 17457

SDSS J004215.30-092621.5 00 42 15.3 -09 26 22 16608

SDSS J004141.38-092621.5 00 41 41.3 -09 26 21 16305

SDSS J004209.05-092601.4 00 42 09.0 -09 26 01 17593

SDSS J004154.55-092557.9 00 41 54.5 -09 25 58 17144

GIN 009 00 41 50.2 -09 25 47 17349

SDSS J004143.56-092530.4 00 41 43.5 -09 25 30 16923

APMUKS(BJ) B003910.72-094137.5 00 41 42.5 -09 25 10 18476
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Table 1 (continued)

Substructure name Name of member galaxies RA DEC Radial velocity

(number of member) (h m s) (◦ ′ ′′) (km · s−1)

Distribution of velocity

APMUKS(BJ) B003927.91-094125.2 00 41 59.7 -09 24 58 16802

2MASX J00413944-0924519 00 41 39.3 -09 24 52 17977

2MASX J00414681-0923129 00 41 46.7 -09 23 13 17663

SDSS J004156.34-092256.6 00 41 56.3 -09 22 57 17800

APMUKS(BJ) B003916.15-093919.6 00 41 47.9 -09 22 53 17216

SDSS J004152.84-092130.2 00 41 52.8 -09 21 30 18325

Substructure B SDSS J004142.47-092125.9 00 41 42.4 -09 21 26 14737

(N=17) SDSS J004150.37-091937.7 00 41 50.4 -09 19 38 17831

CBI = (15920 ± 293) km · s−1 2MASX J00413620-0919299 00 41 36.2 -09 19 31 16371

SBI = (1160 ± 197) km · s−1 APMUKS(BJ) B003922.76-093542.2 00 41 54.5 -09 19 15 15026

2MASX J00414133-0918569 00 41 41.3 -09 18 57 14283

SDSS J004157.78-091855.1 00 41 57.8 -09 18 55 15139

APMUKS(BJ) B003904.46-093502.4 00 41 36.2 -09 18 35 15616

ABELL 0085:[DFL98] 241 00 41 49.8 -09 18 33 16536

APMUKS(BJ) B003926.00-093450.8 00 41 57.8 -09 18 24 14209

2MASX J00414012-0918149 00 41 40.1 -09 18 16 16825

MCG -02-02-086 00 41 50.5 -09 18 11 16690

APMUKS(BJ) B003917.80-093410.2 00 41 49.6 -09 17 44 14995

[BFH91] 0039-0935B 00 41 50.7 -09 17 38 16536

LEDA 138212 00 41 51.2 -09 17 16 18020

2MASX J00414822-0917029 00 41 48.2 -09 17 03 15870

SDSS J004140.76-091631.6 00 41 40.8 -09 16 32 16454

ABELL 0085:[SPS89] 33ii 00 41 48.2 -09 16 23 15859

Substructure C 2MASX J00430202-0946403 00 43 02.0 -09 46 40 14734

(N=15) 2MASX J00430601-0950143 00 43 06.0 -09 50 14 14742

CBI = (15459 ± 284) km · s−1 2MASX J00425282-0942132 00 42 52.7 -09 42 14 14858

SBI = (1046 ± 387) km · s−1 GIN 011 00 43 10.1 -09 51 41 15142

APMUKS(BJ) B004023.30-100515.9 00 42 54.9 -09 48 50 15163

2MASX J00430818-0949373 00 43 08.2 -09 49 37 15203

2MASX J00424390-0944212 00 42 43.8 -09 44 21 15231

2MASX J00430148-0951313 00 43 01.4 -09 51 31 15333

2MASX J00425553-0944553 00 42 55.5 -09 44 55 15473

APMUKS(BJ) B004034.04-100510.7 00 43 05.7 -09 48 45 15795

APMUKS(BJ) B004009.67-095834.2 00 42 41.4 -09 42 08 16460

2MASX J00425188-0948282 00 42 51.8 -09 48 28 16641

APMUKS(BJ) B004008.64-100043.1 00 42 40.2 -09 44 17 16922

APMUKS(BJ) B004034.72-100805.4 00 43 06.3 -09 51 40 17727

APMUKS(BJ) B004019.97-100250.7 00 42 51.7 -09 46 24 18402
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Table 1 (continued)

Substructure name Name of member galaxies RA DEC Radial velocity

(number of member) (h m s) (◦ ′ ′′) (km · s−1)

Distribution of velocity

Substructure D SDSS J004228.38-094938.2 00 42 28.4 -09 49 38 15006

(N=12) APMUKS(BJ) B004001.51-101047.4 00 42 33.2 -09 54 21 16260

CBI = (17088 ± 212) km · s−1 2MASX J00422328-0948471 00 42 23.2 -09 48 47 16486

SBI = (687 ± 218) km · s−1 SDSS J004242.55-095053.8 00 42 42.5 -09 50 54 16583

SDSS J004219.94-095132.1 00 42 19.9 -09 51 32 16817

APMUKS(BJ) B004005.35-100147.0 00 42 37.0 -09 45 20 17065

APMUKS(BJ) B003950.19-100548.5 00 42 21.9 -09 49 23 17302

2MASX J00422448-0952252 00 42 24.5 -09 52 25 17308

SDSS J004242.00-094801.4 00 42 42.0 -09 48 01 17452

2MASX J00423470-0953562 00 42 34.6 -09 53 56 17491

APMUKS(BJ) B004001.13-100850.3 00 42 32.8 -09 52 24 17691

2MASX J00423402-0954422 00 42 34.0 -09 54 42 17708

4 +&�F/
Abell 85�*iT�|`A�6W
SHk
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xb�T#d1U��CE5;|`a�
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%℄I)xb�X?/!!"-\h�Q�ngM`t;" X �j��^W$gT�-CSTb0 [5,16] 3�%a�
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252 8 X � � 51 }H"(|`Axb�u;� Bravo-Alfaro W [7] TÆr�U,v�'v|`�Y�-TDg��|`AhT
|`,KCS�q#d{_�El�J�rY6CS�|`A�kpTa�
?p�,G�Y6XH�N�|`A5;|`T3|�5�gu;TÆr�Y6`[h?/l:"-agT|`A Abell 2199[17−18] )
Abell 2255[19] T5;|`g�%3|�5��u;TÆr�b �>Qw5;|`T3|�5��\�_8d�r';�|`AMll�)XHl�T
l"-"8�� ! 0 5
[1] Abell G O. ApJS, 1958, 3: 211

[2] Durret F, Forman W, Gerbal D, et al. A&A, 1998, 335: 41

[3] Durret F, Felenbok P, Lobo C, et al. A&AS, 1998, 129: 281

[4] Bagchi J, Pislar V, Lima Neto G B. MNRAS, 1998, 296: 23

[5] Kempner J C, Sarazin C L, Ricker P M. ApJ, 2002, 579: 236

[6] Aharonian F, Akhperjanian A G, Anton G, et al. A&A, 2009, 495: 27

[7] Bravo-Alfaro H, Caretta C A, Lobo C, et al. A&A, 2009, 495: 379

[8] Beers T C, Gebhardt K, Forman W, et al. AJ, 1991, 102: 1581

[9] Malumuth E M, Kriss G A, Dixon W V D, et al. AJ, 1992, 104: 495

[10] Aguerri J A L, Sánchez-Janssen R, Muñoz-Tuñón C. A&A, 2007, 471: 17
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Dynamical Substructures of Galaxy Cluster Abell 85

WAN Ji-li YUAN Qi-rong
(School of Physics Science and Technology, Nanjing Normal University, Nanjing 210046)

ABSTRACT Abell 85 is a cD galaxy cluster (z∼0.055) at southern hemisphere. Based

on the spectroscopic data in literatures and SDSS (Sloan Digital Sky Survey) data, 370

member galaxies of this cluster are obtained by 3σ clipping algorithm, and the dynamical

structures are investigated. By studying spatial distribution and localized variation of veloc-

ity distribution, four substructures have been found to be two merging pairs. This suggests

that the galaxy cluster Abell 85 is still dynamically active, far from the status of dynamical

equilibrium.

Key words galaxies: clusters: individual, galaxies: kinematics and dynamics, galaxies: cD


