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PREFACE

The international conference "Hunting for the Dark: The dtd Side of Galaxy For-
mation” was held in Malta 19-23 October 2009 at the DolmeneHsituated on pic-
turesque Qawra Bay. The meeting was organised by the Uitivef<entral Lancashire
and the University of Malta, providing a forum for 140 scistg from 22 countries. The
scientific programme included 13 invited talks, 62 contrdsltalks and over 50 poster
presentations.

The meeting was born from the wish to bring together dives@araunities of re-
searchers working on unravelling the complicated processewhich galaxies form.
Many of the components and processes that play an impodbmnirr the formation of
galaxies are either dark, obscured or faint. Testing tlesoand models is therefore a
challenging task; it was this challenge that the conferesmegght to address. The topics
addressed by the meeting included the properties of dartentalos in disk, elliptical
and dwarf galaxies, supermassive black hole formation amdtt), the scaling relations
of supermassive black holes, nuclear star clusters aneébusgellar halos and tidal de-
bris, disk outskirts, dust enshrouded star formation, ffexeof dust on spectral energy
distributions, hot and cold accretion onto galaxies, hatlgglos and gas circulation.

A significant number of new theoretical and observationslits were presented and
discussed at the workshop. Theorists presented modelsisgaalarge range of scales
and complicated physics, while observers, not to be outdspenned the entire spectral
range from radio, through to infra-red, optical, UV and XsaJudging from this we feel
that we have achieved our goal of bringing together many efdiverse communities
working on galaxy formation.

We would like to thank all the participants for making the iiveg was stimulating
and exciting.

Victor P. Debattista

Cristina C. Popescu

Jeremiah Horrocks Institute
University of Central Lancashire
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Welcome Address

Gordon Bromage

Jeremiah Horrocks Institute, University of Central Lancashire, UK

Good morning, ladies and gentlemen. Welcome to this intemnal conference entitled
"Hunting for the Dark — the Hidden Side of Galaxy Formatioim’this splendid location
on the beautiful island of Malta.

| have great pleasure in welcoming you here, on behalf of ilke-Zhancellor of the
University of Central Lancashire and all the astronomyfsibthe Jeremiah Horrocks
Institute at UCLan, and on behalf of the conference’s orgjagicommittees. Welcome
to this Hunt: for the Dusty; for the Elusive; for the Faintyfthe Invisible; for the
Obscured; for the Undetected Dark. It is certainly a chajieg yet exciting task.

If you read Lewis Carroll's surreal rhymes in his "Hunting thie Snark”, you may,
like me, recognise quite a few parallels with our own Hung getke some amusement
from this, as the conference organisers realised some gmeYau might be a pessimist
and even entertain a notion — "a faint but wildly possiblea@t— that at the end of this
Hunt we may be unfortunate enough to catch a Boojumino foDauk Matter Particle,
and then "softly and suddenly vanish away”. Let us sincehelye that we are infinitely
more successful than that.

To guide us, let us first look back in time along our hunting.ti&/e can trace it back
seventy or eighty years to two crucial revelations in thédmsof astrophysics. First, we
remember Truemper’'s famous demonstration in 1930 of theortapce of interstellar
dust, from observations of open star clusters in the MilkyyWsecondly, there were
Babcock’s and Oort’s studies of the mass-to-light ratioshe outer regions of disks
of nearby galaxies such as M31. In a retrospectively famegsian of Oort’s talk at
the dedication of the McDonald Observatory in Texas in 1989said (and | extract
from his words here, for reasons of brevity): "The distribatof mass ... appears to bear
almost no relation to that of the light. ... In the outer paftthe nebula, the ratio of mass
density to light density is found to be very high, and thisaasion holds for whatever
dynamical model we consider...”

So the trail of Dark and Hidden Matter could be said to stagannest at least 70
years ago. It has followed a winding path to the present dalky,wany twists and turns.
Well, after 70 years, do we like those on the Snark Hunt, "sleudo think that the
chase might fail”? No — absolutely not, of course, becauseargeeternal optimists:
we are astronomers and astrophysicists, after all, andoweragreat progress has been
made in recent years towards our goal. | am reminded hereexfent article, a leading
article in the UK’s Guardian newspaper last July, writteb\yjously, but please note)
by a non-astronomer, and entitled "In Praise of... Astroaexgh | would like to quote



some extracts here: and you may want to find this article, érénand put it on your
office wall, for those bad days when things seem to be goingn@vho your hunt for the
truth. "They usually work alone, and in dark places, but thaye lit up our universe.
Skywatchers began as guardians of clock and calendar, tsongur tide tables and
pioneered modern navigation. They devised instrumenisnted the science of optics,
and minted the mathematics to explain the phenomena theywaas From Eratosthenes
of Alexandria... 2200 years ago [to today], astronomerspa of an epic story of
wide-eyed discovery... Astronomers around the world campso-operate and confer;
they are a global community, in the richest sense of the tammd, we owe them our
understanding of space and time, and light, and mass, anithgra a word, everything.”
(from The Guardian, Editorial, Saturday 25 July 2009).

We who are Hunting for the Dark certainly comprise a trulylidbcommunity: | am
very impressed and pleased to note that there are delegatefdm no fewer than 22
different countries! And we are here to compete, co-opeaatkconfer on the Hidden
Side of Galaxy Formation.

Now | would like to briefly allude to a most remarkable yountgronodel astronomer
from one short period in the 2200-year-long history of ouresce, this very long
history referred to by the Guardian leader-writer. Thereymeell be some delegates
here who are unfamiliar with the work of Jeremiah Horrockeravhom we named our
Astrophysics Institute at UCLan. He was on a quite differeant from the present
one, but I believe he provides much valuable inspirationudsron our hunt for the
Dark. Horrocks lived and worked in Lancashire nearly 400rgesgo. He performed
his most famous observations and calculations in 1638%jtesv kilometres from our
Institute in Preston. His story is a quite fantastic oneyhog an inspiration especially
to students and young astronomers. Since some of you maydveaum of the story, let
me tell you some of the highlights. A poor scholar working &star in rural Lancashire,
he performed his key work between the ages of 18 and 22. Hesdadknly in Liverpool
at the age of only 22 or 23, but it is no exaggeration to statlth inaugurated English
research astronomy, just a few years after the famous worKepier and Galileo.
He was the first to correctly determine the lunar orbit as &pss, based on his own
observations, at age 20. He was the first to successfullyiqiraad observe a transit of
Venus across the face of the Sun — a phenomenon crucial femadieing the size-scale
of the universe — in deepest rural Lancashire with amatewipagent, observing the Sun
in the middle of a northern-English cloudy winter, and whkKepler and everyone else
had failed. Newton sang his praises in the 'Principia’. All@hapman, distinguished
historian of astronomy at Oxford, has said that Horrocksviged a linch-pin in the
development and understanding of gravity (very relevamuiopresent Hunt this week,
of course) between Kepler and Newton.

But now let us come back swiftly to 2009. We should take iregmn, then, from
many past hunts in astronomy, and keep hunting with all teeures at our disposal.
After the conference this week, let us hope that we are abdayaf our quarry (with
apologies again to Lewis Carroll): "We sought it with Sursewe sought it with care;/
We pursued it with Halos and hope;/ We threatened its lifd\@itBaryonic Pair;/ We
charmed it with Spitzer and ... Initial Mass Functions amar Formation Histories.”

| wish you a most successful and enjoyable conference havialta.





