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Motivation

The cores of a significant fraction of
all X-ray luminous clusters have X-ray
emission in their cores that implies
cooling times of less than 10%years.

The implied rates of cooled gas
deposition are 1-300 M_yr! in that
central region.
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Where's the beef?

The crucial issue with the prediction of
significant gas cooling is to find
where it goes.

The discovery of CO in a significant

number of cluster cores (now more
than 40) points to 10°-101°M in
molecular gas.
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Our OTKP strategy

The key objectives of our OTKP is to
obtain the line fluxes and velocity
widths of as many as 6 atomic cooling
lines (CII, OI, NIT, OIII, NIII and
SiI) with PACS and to obtain 70 to
500um photometry with PACS and

SPIRE for 11 brightest cluster
galaxies.



Herschel SDP observations

For the SDP observations we selected
three objects with a range of optical
line flux, L;; and radio power -
Zw3146 (z=0.29), A1068 (z=0.13) and
A2597 (z=0.08).

We obtained spectra for CIT (157um)
and OT (63um) to test how bright
these lines are.



The results

The spectra are of excellent quality
and the lines are detected in two of
the observations.
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A1068 (z = 0.1386)
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A2597 (z = 0.083)
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The results

The spectra are of excellent quality
and the lines are detected in two of
the observations.

The photometry was equally successful
and each BCG is detected at all 6
wavelengths covered.



PACS 70, 100 and 170 microns, Al068 (z =0.1380)

-0.01 a o.M 0.0z



PACS 70 and 170 microns A2597 (z = 0.083)

-03.005 a 0.005 0.0



A2597 SPIRE image 500/350/350um




A1068 SPIRE image 500/350/350um




Zw3146 SPIRE image 500/350/350um




What does it all mean?

The spectra imply that the BCGs have
the same CII line emission with respect
to L as other galaxies and ULIRGs.

The ratio of CIT and OI are also
consistent with other star-forming
galaxies.

But the line widths are broader than
expected from CO.



I I I I I I I I I
_2 - |
u 0 i
o
B O & o) .
B @ Oe i
o cg)oo& ) ® o o G1-C11358
B & C 0O " .
- e o o ez O ¢ = |
i o 0 o b )
°

= | . :
] u o © e o _
N -3 © o X —
O i - h
i n ) |

] 0
Iy - 5;1’3& -
O _35 |- © A1068 B
S -85 0. :

).( J1148
:ﬂrp220 N
° SpEll] < d0kpe % BR1202 | PSS2322 |
z<0.1 |e® ap.[CII]] > 10kpc " R
—4 X ULIRGs —
4<z<5 m :
z=6.42 W —
] | | | ] ] |
8 10 12 14

From Maiolino etal 2005 log L., (L,)



[Cl/[on

T T I T TTTT1 T T T T TTTT I T T T TT1TT I T T T T TTT1 |' T T I T TTT1 '| T

10.00 — ¢ Mkn 231 =
] T |RAS 17208-0014 3

- 4 Mkn 273 .

i + IRAS 23365+3604 ]

i * IRAS 20551-4250 |
1.00— = =
- & .

- 2. -

- R 5

—  logqn)=1 L .

i : ‘ i

i ; 4
0.10— -
- 4 3

0.01 -
B 1 1 L L1 1 11 ] 1 1 L L1 1 11 I L 1 1 . I 1 L 1 I | I. 1 1 L L1 1 11 ] L ]

107 100 107 104 1073 102

([ON+[CIN)1 g

From Luhman et al 2003



What does it all mean? II

The photometry are consistent with

the expected dust temperature of
~40K and L of 1010-12]

The other cluster OTKPs will detect
many more BCGs (see previous talks
by Egami and Smith).
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What next?

The start of Routine Phase
observations means that we will roll
out observations of all our target
lines and the other 8 objects.

This will start with Centaurus,
RXCJ1504-02, A1795 and A1835 in
the next 2 weeks.



STOP PRESS!

| have been requested to mention some
PV observations of a source that was
found in May this year by Mark
Swinbank (Durham) that offers a unique
opportunity to make use of Herschel.

These data come with great thanks from
we observers to the instrument and
observatory teams.
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To resolve the sub-mm emission, we used the Smithsonian Sub-mm Array (SMA) at 3
configurations: compact (1.5"), Extended (0.7"), Very Extended (VEX; 0.2")

In all configurations, we detect the source and it continues to break up into smaller clumps
In highest configuration, beam is 0.2" (90-150pc after accounting for lensing).
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Internal Properties
We can compare the sizes and luminosities of ‘clumps’ with those locally (MW, M31, M33 and

LMC from IRAS).
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- GMCs within SMMJ2135-0102 show a factor ~100x more (rest-frame) 250um
luminosity at fixed size cf local GMCs.
- Increased star-formation efficiency? dust-to-gas ratios or dust properties?

Top-Heavy IMF?

Swinbank et al. 2010 (Nature)



