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Major Mergers & Galaxg Transtormation

Pinnacle of hierarchical structure
formation -> High velocities,
increased ICM pressure, changing
gravitational field /tides.

Violent environment -> accelerated
galaxg evolution.

Increased fraction of recentlg star
Forming alaxies in mergers
(Caldwell+93/97. PoggjantiO4,
Miller+0%, Ferrari+05, Ma+0).

Waters muddied: some mergers
don't show enhanced activitg
(A1750 cf. Al68; Hwang & Lee 09).

Merger details important (Pre~ or
post-core-passage, major VS minor
etc.).
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A2Z744: A post-core-passage
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A2Z744: A post-core-passage
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A2744: A Post—-corc—-Passage

mwaJor mcrgcr
Owers+ 2011 APJ, 728
Data indicate a post-core~ V&-}éQOkm/ o e
, , irtherh majous Northwestern
Passa]ge major merger with Femnant ‘.‘i- 5
roughﬁ N-5 motion, AT
inclined at 30 degrees to 4 r N,
our LOS.
Combining L. OS and shock

veloc:itg, total shock M, _, ~
5.1 -> ~4700‘<m/s -> Bullet-
like subcluster.
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GalaxP transformation:
| gﬁsh” In A2744.
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+ Archived HST/ACS F435W
(16ks), F606W and F814wW (12ks)
data used bg Merten+1 for
lensing analgsis.

+  F435W redshifted to ~ u-band at

z=0.5 -> excellent signpost for
recent star formation.

+ Close insl:)ection of RGB image
reveal four galaxies trails of
extremelg b%ue knots and
filaments.

RGB image; R=F814W, G=F606W, B=F4%5W



GalaxP transformation:
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«  Archived HST/ACS F4%5W
(16ks), F606W and F814W (12ks)
data used bg Merten+1 for
lensing analgsis.

+  F435W redshifted to ~ u-band at

z=0Q.AH -> excellent signpost for
recent star formation.

+ Close inspection of RGB image
reveal four galaxies trails of
extremelg H%ue knots and
filaments.

- . :
ek
i - - -
WA
.

RGB image; R=F814W, G=F606W, B=F4%5W



Je"gﬁsh: lntchretation and
sPatiaI distribution

Knots due to in-situ star
formation in tails of gas
striPPecl from the parent
galaxies (either tidal or

ram pressure e.g, Cortese
+07, Smith+0).

Close Proximitg to the
shock edee and the high
speecl Bu%et-m«:
subcluster core.




Je"gﬁsh: lntchretation and
sPatiaI cllstrtio o
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Knots due to in-situ star
formation in tails of gas
striPPecl from the parent
galaxies (either tidal or

ram pressure e.g, Cortese
+07, Smith+0).

Close Proximitg to the
shock edee and the high
speecl Bu%ei}m«:
subcluster core.

Shock Bhice -
RGB image; R=F814W, G=F606W, B=F435W
Green contours = Chandra X~rag brightness



ComParison with othcrje"gﬁsh ga|axies.

Rareatz = 0.2-0.%5: onlg three known in A2125
(Owen+06), Al689 & A2667 (Cortese+Q7) ->
four in A2744 alone!

Knots in A2.744je”ies have -13 <M, < -17 are

’,

brighter than low-z ge”ies in Coma and Virgo M,
> _13; Yoshida+08,12 and Smith+10, Hester+10).

Brightness comparable to ESO 137-001 in the
merging cluster A3627 (Sun+2007; Woudt
+2008).

A2744 harbours a relative excess of
jc”gﬁsh galaxics which are a brigntcr, more
extreme version of their low-z analogucs.




A merger—-relatecl origin for
theje”gﬁsh INn A27447

Hﬂpothesis:

L arge merger velocities (~4§OO|<m/ s) -> more efficient
ram pressure > higher incidence of gAaseous tails.

Proximitg to shock and Bullet-like subcluster -=> overrun

bﬂ SI’IOC
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Ral:)id increase in JCM pressure due to Mach b, shock
[P,CM) shock™ 10 Piresh. ame (Elmegreen & Efremov 97)]->
Promote star formation in the tails -> higher incidence of

observableje”gﬁsh.
Higher ICM pressure > higher SR -> brighter knots.
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Fvidence for interaction with shock.

Proximitg oﬂ'e”gﬁslﬂ to the shock.
Large area covered 139 shock.

Young ages of star Forming regions (in
I0OMyrs, travel ~lOOch @1000km/s)

A”je”gﬁsh have negative v . -> not
P
members of Bullet subcluster.

Highlg |i|<e|3 that these gaIaxics have
been overrun ]:)3 tl'we shoc:|<.




Summarg

A2744 1s a H%? Velocitgj post-core passage major merﬁer
inclined to within 30" to our line of sight with aBullet-like
subcluster havinga Mach b, shock.

HST images reveal four “’e”yﬁsh” galaxies in close Proximity to
sl’xock edge ancl Bu”e’t~li & subcluster.

Jellies rare at z70.2-0.3 but A2744 harbours four.
Brighter than the more common examples at low~z.

Suggest that the excess of brightje”yﬁsh in A2744 1s clirectlg
related to the merger.

Shock~triggere<:l star formation in the striPPecl gaseous tails.

Future work: obtain sPectra of knots, search for other
examples of e”gﬁsh N a large sample of clusters to determine
Prevalence (’e.g. in CLASH).
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